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FOREWORD 


This  is  Volume  III  of  a three -volume  report.  The  report  documents 
the  results  of  Task  1 of  a study  entitled,  "Advanced  Space  Power  Requirements 
and  Techniques"  performed  under  NASA  Headquarters  Contract  No.  NASW- 
3078  during  fiscal  years  1977  and  1978.  Task  2 is  documented  separately. 

The  Task  1 effort  was  directed  by  Dr.  Malcolm  G.  Wolfe  of  the 
Advanced  Applications  Analysis  Office.  Mr.  Jerome  P.  Mullin  (Code  RP) 
of  NASA  Headquarters  was  the  NASA  study  director.  Technical  direction 
was  also  provided  by  Mr.  Lee  Holcomb  of  NASA  Headquarters,  speaking 
for  Mr.  Mullin. 

The  report  consists  of  the  following  three  volumes: 

Volume  I:  Technical  Report 

Volume  II:  Classified  Addendum 

Volume  HI:  Appendices 

Volume  I is  an  unclassified  volume  which  describes  the  results  of 

the  technical  studies  that  were  performed  as  part  of  the  effort.  The  study 

encompassed  DoD  as  well  as  NASA  and  civil  missions  and  mission  require- 

• v * 

ments.  Volume  II  is  a classified  volume  which  includes  data  which  could 

not  be  included  in  Volume  I for  national  security  reasons.  Volume  III  is 

% 

unclassified  and  contains  ancillary  information,  such  as  computer  printout, 
which  was  generated  during  the  course  of  the  study. 
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Appendix  I 

General  Study  Guidelines 
and  Assumptions 


GENERAL  STUDY  GUIDELINES  AND  ASSUMPTIONS 


The  following  general  guidelines  and  assumptions  were  used  during 
the  study: 

1.  Satellite  descriptions  were  obtained,  where  possible,  from 
existing  documentation. 

2.  When  documented  satellite  data  were  not  available,  descrip- 
tions for  assumed-to-be  similar  satellites  or  best  estimates 
were  used. 

3.  An  updated  version  of  the  ^Aerospace  Corporation  Systems 
Cost/Performance  Model'  was  used  to  synthesize  satellite 
configurations  and  derive  spacecraft  weight  and  power 
requirements . 

4.  The  updated  Aerospace  Corporation  Cost  Model  (a  derivative 
of  the  SAMSO  Cost  Model)  was  used  to  develop  mission  life 
cycle  costs. 

5.  Planetary  missions  require  dedicated  flights. 

6.  DoD  flights  may  not  be  shared  with  NASA  or  non -NASA  flights. 

7.  North/south  stationkeeping  is  required  for  all  geosynchronous 
missions. 

8.  Satellites  with  orbit  inclinations  up  to  57°  will  be  launched 
from  ETR. 

9.  Satellites  with  orbit  inclinations  above  57°  will  be  launched 
from  WTR. 

'10.  The  ^Shuttle  delivers  all  high  energy  payloads  to  a circular 
parking  orbit  at  296  km  (160  nmi)  altitude. 

11.  STS  IOC  date  out* of  ETR  is  1980. 


Systems  Cost/Performance.  Analysis  (Study  2.3)  Final  Report.  Aerospace 
Report  No.  ATR-74(7343)-l,  Vols.  I,  H,andIH,  27  September  1974. 
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Appendix  II 

Launch  Vehicle  Performance 
' 'and  Cost  Assumptions 


LAUNCH  VEHICLE  PERFORMANCE 
AND  COST  ASSUMPTIONS 


I.  INTRODUCTION 

This  appendix  presents  data  pertinent  to  the  ground  rules  used  for 
launch  vehicle  selection,  performance,  and  cost  estimation.  These  data  are 
used  as  inputs  to  the  computer  program  which  is  used  to  generate  life  cycle 
costs . 


II.  LAUNCH  VEHICLE  ENSEMBLES 


Launch  vehicle  design  and  rocket  performance  computations  are 
obviously  outside  the  scope  of  this  effort.  Nevertheless,  it  is  necessary  to 
define  a set  of  candidate  launch  vehicle  elements  in  gross  terms  in  order 
to  generate  the  type  of  output  desired  by  NASA.  The  selected  launch  vehicle 
ensembles  are  listed  in  Table  II- 1 together  with  their  estimated  gross  pay- 
load  capabilities.  The  payload  weights  represent  deployment  only;  the  costs 
represent  launch  costs  only. 

The  candidate  launch  vehicle  ensemble  set  is  by  no  means  exhaus- 
tive, but  it  is  considered  to  be  sufficiently  comprehensive  to  serve  the 
objectives  of  this  study. 

HI..  MISSION  DESTINATION  SET 


For  the  purposes  of  this  study,  a limited  number  of  satellite  des- 
tinations were  selected.  The  selected  destinations  are  identified  in  Table 
II- 1 and- are  composed  of  the  following  elements; 
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Table  II- 1 . Candidate  Launch  System  Performance  and  Costs 


Payload  Capability  (kg) 

($X106)* 

Item 

Launch  Vehicle 
Ensemble 

Code 

I.  Low  Altitude 

II.  High  Altitude 

iwauncn  veincie  Lost 

(a)  Low 
Inclination 

lb)  Intermed. 
Inclination 

|c)  High 
Inclination 

(a) 

Elliptical 

(b) 

Gcoaynch. 

KSflMHf 

DoD 

NASA 

Civil 

i 

Shuttle 

A 

65,000 

57,000 

32,000 

-- 

-- 

— 

12 

15 

19 

D 

Shuttle  + SSUS 

A+C 

-- 

-- 

-- 

-- 

2,500 

-- 

13 

16 

20 

K3 

Shuttle  + IUS 

A+D 

-- 

-- 

✓ 

6,  000 

5,  000 

-- 

18 

21 

25 

Kb 

Shuttle  + OTV 

A+E 

-- 

-- 

-- 

24,000 

10,  000 

9,000 

21 

24 

28 

5 

Shuttle  + OTV 
+ SEPS 

A+E 

+F 

-- 

-- 

— 

30,000 

14,000 

12, 000 

22 

25 

29 

6 

HLLV 

. B 

1,200,  000 

1,  100,  000 

600,  000 

-- 

-- 

-- 

23 

23 

23 

7 

HLLV  + AOTV  ,,  , 

B+G 

-- 

s,  -- 

-- 

300,000 

140,000 

120,  000 

33 

33 

33 

8 

HLLV  + AOTV 
+ SEPS 

-itB+G  • 

+ F 

-- 

-- 

-- 

600,000 

280,000 

240, 000 

34 

34 

34 

9 

SCOUT 

H 

400 

-- 

320 

-- 

-- 

-- 

-- 

-- 

-- 

10 

Thor/Dclta 

J 

4,  100 

-- 

3,  000 

“ - 

-- 

... 

9 

9 

9 

n 

Atlas  /Centaur 

K 

11,  300 

-- 

9,600 

-- 

1, 000 

2,700 

34 

34 

34 

12 

Titan  IIIB 

L 

9,  950 

— 

7,  950 

-- 

1,000 

2,  200 

29 

29 

29  , ’ 

13 

Titan  II1C 

M 

29,  000 

.. 

23,  000 

-- 

3,  300 

7,  000 

37 

37 

37 

. 14 

Titan  IIID/Ccntaur 

N 

34, 000 

— 

30, 000 

7,300 

11,000 

-- 

-- 

-- 

Does  not  include  amortization  of  RDTISiE  costs 


1 . Altitude 
Low 

High  - elliptical,  geosynchronous,  and  escape 

2.  Inclination 

Low  {0  to  34  deg.  ) 

Intermediate  (35  to  69  deg.  ) 

High  (70  to  108  deg.  ) 

IV.  LAUNCH  VEHICLE  ELEMENT  SET 


For  the  purposes  of  this  study,  a limited  number  of  launch  vehicle 
elements  were  selected.  The  selected  launch  vehicle  ensembles  are  identi- 
fied in  Table  II- 1 and  are  composed  of  the  following  elements: 

1.  Element  A 

A standard  Shuttle  with  characteristics  approximating  the 
NASA  July  1976  Shuttle  configuration. 

2.  Element  B 

A reusable  Heavy  Lift  Launch  Vehicle  (HLLV),  not  defined 
in  detail,  but  providing  approximately  20  times  the  payloa'd 
capability  of  Element  A to  low-earth  orbit. 

3.  Element  C 

A standard  expendable  spinning  solid  upper  stage  having  a 
performance  capability  to  geosynchronous  orbit  of  approxi- 
mately half  of  the  Inertial  Upper  Stage  (IUS)  (Element  D). 

4.  Element  D 


The  IUS,  which  is  a solid  propellant  expendable  stage 
with  characteristics  approximating  the  Boeing  configuration 
of  June  1977 . 
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5. 


Element  E 


A standard  Orbit  Transfer  Vehicle  having  a performance  capa- 
bility two  times  the  IUS  (Element  D).  It  is  approximately 
equivalent  to  the  cryogenic  Space  Tag  described  in  NASA  base- 
line Tug  dttcpftsre 

6.  Element  F 

A Solar  Electric  Propulsion  Stage  (SEPS)  similar  to  the 
configuration  described  by  Rockwell  International  (RI)  and 
used  by  RI  in  their  SEPS  applications  studies. 

7.  Element  G 

A large  reusable  Orbit  Transfer  Vehicle*  not  defined  in  detail* 
but  providing  approximately  10  times  the  capability  of  the 
A+E-fF  configuration  to  geosynchronous  orbit  when  used  with 
the  HLLV  (Element  B). 

8.  Element  H 

The  standard  SCOUT  expendable  launch  vehicle. 

9.  Element  J 

The  standard  THOR /DELTA  expendable  launch  vehicle. 

10.  Element  K 

The  standard  ATLAS'/CENTAUR  expendable  launch  vehicle. 

11.  Element  L 

The  standard  TITAN  IHB  expendable  launch  vehicle. 

12.  Element  M 

The  standard  TITAN  IIIC  expendable  launch  vehicle. 

13.  Element  N 

The  standard  TITAN  IHD /CENTAUR  expendable  launch  vehicle. 
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Satellite  Programs  1959-1979 


Ill-  i 


Satellite 


User' 


SATELLITE  PROGRAMS  1959-1979 


Function 


Power  System 
Type 


GOES-A 

N 

O 

(SMSC) 
SMS -A 

N 

O 

SMS-B 

N 

o 

ETS-II 

C 

C 

SAS-C(3) 

N 

o 

SAS-B  (2) 

N 

o 

SAS-A  (1) 

N 

o 

TIP-II 

D 

s 

TIP-I 

D 

s 

GEOS- 3 

N 

o 

OSO-7 

N 

o 

SESP-P70-1 

D 

S 

STP-P72-1 

D 

s 

STP- 

D 

s 

S73-5 

D 

s 

-6,  S74-2 

D 

s 

IMP-H 

N 

o 

IMP-J 

N 

o 

NIMBUS-6 

N 

o 

NIMBUS-G 

N 

o 

BSE 

C 

C 

IME-M, 

N 

o 

-H 

N 

o 

-D 

N 

o 

Note  3 

Solar  Array  and 
Battery 


Solar  Array  and 
Batte  ry 


Launch 

Date 


19/75 

5/74 

2/75 

2/77 

5/75 

11/72 

12/70 

1975 

9/72 

4/75 

9/71 

6/71 

10/72 

10/74 
12/75 
4/76  ■ 

9/72 

10/73 

6/75 

11/78 

3/77 

11/77 

8/78 

11/77 


BOL 

Power  Level  (W) 


(1)  N = NASA;  D = DoD;  C = Civil 

(2)  O = Observation;  C = Communication;  S = Support 
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SATELLITE  PROGRAMS  1959-1979 


Satellite 

User(1) 2 

Function^ 

Power  System 
Type 

Launch 

Date 

BOL 

Power  Level  (W) 

OAO-3 

N 

O 

Solar  Array  and 

8/75 

333 

OSO-8 

N 

O 

Batte 

ry 

1975 

464 

ANIK2 

C 

c • 

1972-1974 

320 

/WESTAR 

GMS 

C 

O 

7/77 

212 

AE-C 

N 

O 

3/74 

170 

AE-D 

N 

O 

9/75 

170 

AE-E 

N 

O 

11/75 

170 

RCA  SATCOM 

C 

c 

3/76 

750 

TIROS-N 

C 

O 

12/78 

1250 

ITOS  G- 1 

c 

O 

6/74 

434 

NAVSTAR 

D 

s 

1977-78 

524 

STP-P72-2 

D 

s 

1975 

420 

HEAO-A, 

N 

O 

4/77 

958 

-B 

N 

O 

6/78 

1180 

-C 

N 

O 

7/79 

958 

VIKING  1-2 

N 

o 

Solar  Array  and 

1975 

620 

TRANSIT 

D 

s 

Battery 

1968-73 

20 

A GENA 

D 

s 

Battery 

1959-73 

500 

VELA 

D 

s 

1963-70 

99 

LES  1 

D 

c 

1965 

33 

LES  2 

D 

c 

1965 

36 

LES  3-4 

D 

c 

1965 

36 

LES  5-6 

D 

c 

Batt 

:ery 

1967  & 1968 

220 

Notes 


(1)  N = NASA;  D = DoD;  C = Civil 

(2)  O = Observation;  C = Communication;  S = Support 
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SATELLITE  PROGRAMS  1959-1979 


Satellite 

User(I) 

_ ..  (2) 
Function 

Power  System 
Type 

Launch 

Date 

BOL 

Power  Level  (W) 

LES  8-9 

D 

C 

RTG 

1975 

290 

DMSP 

D 

O 

Solar  Array 
and  Battery 

1975 

900 

IDCSP 

D 

C 

1966-68 

40 

TACSAT 

D 

C 

1969 

980 

SKYNET  1 

D 

C 

1969  & 70 

113 

NATO  II 

D 

C 

1970  & 71 

113 

PROJECT  A 

D 

O 

1967 

560 

DSCS-II 

D 

C 

11/71, 12/73,5/75 

535 

SKYNET  II 

D 

C 

1974 

260 

FLTSATCOM 

D 

C 

1977 

1800 

STP  71-2 

D 

S 

1971 

1400 

NATO  III 

D 

C 

1976 

533 

INTELSAT-I 

C 

C 

1965 

45 

INTELSAT -II 

C 

c 

1966 

85 

INTELSAT -III 

C 

c 

1968-70 

160 

INTELSAT  IV 

C 

c 

1971-75 

569 

INTELSAT  IV A 

c 

c 

1975 

590 

ANIK 

c 

c 

1972,73,  75 

300 

MAR  ISA  T 

D 

c 

1975 

350 

COMSTAR - 
AT&T 

C 

c 

1975 

600 

JAPANESE -CS 

C 

c 

Solar  Array 
and  Battery 

1977 

538 

Notes 

(1)  N = NASA;  D = DoD;  C = Civil 

(2)  O = Observation;  C = Communication;  S = Support 
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SATELLITE  PROGRAMS  1959-1979 


Satellite 

User^ 

Function^ 

Power  System 
Type 

Launch 

Date 

BOL 

Power  Level  (W) 

RCA  SATCOM 

C 

C 

Solar  Array  and 
Battery 

1975 

740 

JAPANESE 
GE  B.  S.  E. 

C 

C 

1978 

1000 

SYMPHONIE  1 

c 

C 

1974 

300 

ATS  1-5 

N 

C 

1966-69 

130 

ATS  6 

N 

C 

1974 

645 

NIMBUS  1-5 

N 

O 

1964-72 

500 

SMS  A-B 

N 

O 

1974-75 

200 

ITOS  1-E 

N 

O 

1970-73 

350 

NOAA  1-4 

N 

O 

1970-74 

350 

ERTS/ 

LANDSAT  A-B 

N 

O 

1972-75 

550 

SYMPHONIE  2 

C 

C 

1975 

300 

NIMBUS  1 

N 

O 

1964 

500 

NIMBUS  2 

N 

O 

1966 

500 

ATS  1 

N 

C 

1966 

130 

Lunar  Orbiter  3 

N 

L 

1967 

450 

OSO  3 

N 

O 

1967 

43 

ATS  2 

N 

C 

1967 

130 

Surveyor  3 

N 

O 

1967 

90 

Surveyor  4 

N 

O 

1967 

90 

Lunar  Orbiter  4 

N 

o 

1967 

450 

Explorer  34 

N 

o 

Solar  Array  and 
Battery 

1967 

288 

Note  s 


(1)  N a NASA;  D = DoD;  C = Civil 

(2)  O = Observation;  C = Communication;  S = Support 
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SATELLITE  PROGRAMS  1959-1979 


User*1* 

Function^ 

Power  System 

Launch 

BOL 

Satellite 

Type 

Date 

Power  Level  (W) 

Mariner  5 

N 

O 

Solar  Array  and 

1967 

375 

Explorer  35 

N 

O 

Battery 

1967 

342 

OGO  4 

N 

O 

1967 

600 

Lunar  Orbiter  5 

N 

O 

1967 

450 

Surveyor  5 

N 

O 

1967 

90 

OSO  4 

N 

O 

1967 

43 

ATS  3 

N 

C 

1967 

175 

Surveyor  6 

N 

o 

1967 

90 

Pioneer  8 

N 

o 

1967 

500 

TETR  1 

N , 

o 

1967 

20 

Surveyor  7 

N 

o 

1968 

90 

Explorer  36 

N 

o 

1968 

45 

OGO  5 

N 

o 

1968 

600 

Explorer  37 

N 

o 

1968 

100 

NIMBUS  B/ 
SECOR  10 

N 

O/C 

1968 

500 

Explorer  38 

N 

o 

1968 

245 

Explorer  39/40 

N 

o 

1968 

5/100 

ATS  4 

N 

C 

1968 

130 

Pioneer  9/ 
TETR  2 

N 

o 

1968 

500/20 

OAO  2 

N 

o 

1968 

1400 

OSO  5 

N 

o 

Solar  Array  and 
Battery 

1969 

43 

Notes 

(1)  N = NASA;  D = DoD;  C = Civil 

(2)  O = Observation;  C = Communication;  S = Support 
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SATELLITE  PROGRAMS  1959-1979 


Satellite 

User^ 

Function^ 

Power  System 
Type 

Launch 

Date 

BOL 

Power  Level  (W) 

Mariner  6 

N 

O 

Solar  Array  and 

1969 

475 

Mariner  7 

N 

O 

Battery 

1969 

475 

NIMBUS  3 

N 

O 

1969 

500 

NIMBUS  4 

N 

O 

1970 

600 

OGO  6 

N 

O 

1969 

43 

PAC  1 

N 

c 

1969 

115 

ATS  5 

N 

c 

1969 

130 

Pioneer  E/ 
TETR  C 

N 

o 

1969 

520 

ITOS-1  (TIROS  M 

) N 

o 

1970 

350 

OSCAR  5 

N 

c 

OSCAR  19 

N 

c 

1970 

10 

OFO-1  Radiation 
Meteoroid 

/ N 

o 

1970 

170 

OAO-B 

N 

o 

1970 

1000 

NOAA-1 

C 

o 

1970 

350 

Explorer  42 
(SAS-A) 

N 

o 

1970 

27 

Explorer  43 
(IMPI) 

N 

o 

1971 

528 

Mariner  9 

N 

o 

1961 

475 

Explorer  44 
(Solrad  10) 

N 

o 

1971 

100 

OSO  7/TETR-D 

N 

o 

1971 

60/97 

NOAA-2  (ITOS  B 

c 

o 

Solar  Array  and 
Battery 

1971 

615 

Notes 


(1)  N = NASA;  D = DoD;  C = Civil 

(2)  O = Observation;  C = Communication;  S = Support 
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SATELLITE  PROGRAMS  1959-1979 


Satellite 

User(1) 

„ (2) 
Function 

Power  System 
Type 

Launch 

Date 

BOL 

Power  Level  (W) 

Explorer  45 

N 

O 

Solar  Array  and 

1971 

117 

Pioneer  10 

N 

O 

Batte  ry 

1972 

ERTS-1 

N 

O 

1972 

550 

Explorer  46 

N 

O 

1972 

100 

OAO  3 

(Copernicus ) 

N 

O 

1972 

1450 

Explorer  47 
(IMP-H) 

N 

O 

1972 

I5d 

NOAA-2 

C 

O 

1972 

615 

(ITOS-D) /OSCAR 

6 

Explorer  48 
(SAS-B) 

N 

O 

1972 

27 

NIMBUS  5 

N 

O 

1972 

500 

Pioneer  11 

N 

O 

1973 

Explorer  49 

N 

O 

1973 

252 

ITOS-E 

N 

O 

1973 

615 

Explorer  50 
(IMP-J) 

N 

O 

1973 

150 

NOAA  3 (ITOS-F 

c 

O 

1973 

350 

Explorer  51(AE- 

= > N 

o 

1973 

900 

SMS-1 

N 

o 

1974 

212 

157(EOL) 

ATS-6 

N 

c 

- 

1974 

600 

Explorer  52 

N 

o 

1 

Solar  Array  and 

1974 

10 

(HAWKEYE) 

Battery 

Notes 

(1)  N = NASA;  D = DoD;  C = Civil 

(2)  O = Observation;  C = Communication;  S = Support 
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SATELLITE  PROGRAMS  1959-1979 


Satellite 

User^ 

Function^ 

Power  System 
Type 

Launch 

Date 

BOL 

Power  Level  (W) 

NO  A A 4(ITOS-G) 

C 

C/O 

Solar  Array  anc 

1974 

350 

AMSAT-OSCAR  r 

C 

C 

Battery 

1974 

10 

ERTS/LANDSAT 

2 N 

O 

1975 

550 

SMS-2 

N 

O 

1975 

$ ihli 

GEOS-3 

N 

O 

1975 

150 

Explorer  53 

N 

O 

1975 

65 

NIMBUS  6 

N 

O 

1975 

500 

OSO  8 

N 

O 

1975 

464 

Viking  1 

N 

O 

1975 

620 

Viking  2 

N 

O 

1975 

620 

Explorer  54 

N 

O 

1975 

120 

GOES  1 (SMS-c) 

N 

O 

1975 

200 

128  (EOL) 

Explorer  55 

N 

O 

1975 

385 

LA  GEOS- 1 

N 

O 

1976 

NOAA-5  (ITOSH 

C 

O 

1976 

Satellite  Data 
System  2 

N 

C 

1976 

TIP  3 

D 

c 

1976 

AlyiS  1 Advanced 
Metsat 

N 

o 

1976 

MAR  ISA  T 3 

N 

c 

1976 

HEAO-A 

N 

Solar  Array  and 

o 

Battery 

1977 

958 

Note  s 


(1)  N = NASA;  D = DoD;  C = Civil 

(2)  O = Observation;  C = Communication;  S = Support 
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SATELLITE  PROGRAMS  1959-1979 


Notes 


(1)  N = NASA;  D = DoD;  C = Civil 

(2)  O = Observation;  C = Communication;  S = Support 
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Appendix  IV 

Initiative  Mission  and  .Design  Characteristics 
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NASA  Mission  Description:  Observation 


CODE 

LAUNCH 

SITE 

LAUNCH 

VEHICLE 

NO!- 1-1 

WTR 

STS 

-2 

WTR 

STS 

-3 

ETR 

STS 

-4 

WTR 

STS 

-5 

ETR 

STS 

-6 

ETR 

STS 

-7 

ETn 

STS 

-8 

. ETR 

STS 

NOl-2-1 

ETR 

STS 

NOZ-1-1 

WTR 

STS 

-2 

WTR 

STS 

-3 

WTR 

STS 

-4 

ETR 

STS 

-5 

ETR 

STS 

N02-2- 1 

WTR 

STS 

-2 

WTR 

STS 

ORBITAL  PARAMETERS 
km/km/deg 

TYPE 

STAB. 

B0L  POWER 
(kW) 

LIFETIME 

(Yrs) 

kW-hrs 

WFIGHT  (ka)  1 

SOLAR 

ARRAY 

POWER 

SYSTEM 

TOTAL 

740/740/98.7 

3 Axis 

I gi 

2 

20,830 

34 

119 

900/900/100 

3 Axis 

WBm 

2 

18, 190 

30 

98 

IK  ■ 

35810/35810/0 

3 Axis 

Msm 

2 

18, 100 

28 

162 

300/300/90 

Spin 

0.  35 

0.  5 

1,390 

13 

84 

« K; 

550/550/96 

3 Axi9 

0.  18 

1 

1,460 

14 

53 

35810/35810/0 

3 Axis 

1.07 

3 

25,270 

26 

172 

35810/35810/0 

3 Axis 

1.05 

3 

24,740 

26 

176 

577/577/96.  5 

3 Axis 

0.84 

3 

19,880 

32 

97 

• . 1 

200/200/60 

Orb 

7.  5 

7 day 

1,  260 

-- 

2000 

700/700/87 

3 Axis 

3.45 

3 

81,550 

88 

277 

1 1 

900/300/100 

3 Axio 

1. 78 

2 

28, 040 

46 

155 

300/300/90 

3 Axis 

1. 28 

2 

20,  160 

33 

1 10 

■■ 

35810/35810/0 

3 Axis 

1.43 

3 

33,890 

36 

• 211 

RES 

600/600/50 

3 Axis 

0.47 

2 

7,  360 

IB 

67 

200/200/90 

Orb 

1.9 

7 day 

320 

— 

475 

200/200/90 

Orb 

3.0 

7 day 

500 

1470 

NASA  Mission  Description:  Communication 


CODE 

LAUNCH 

SITE 

LAUNCH 

VEHICLE 

' 1 

KM 

B0L  POWER 
<kW) 

LIFETIME 

(Yrs) 

kW-hrs 

SOLAR 

ARRAY 

■ 

BUM 

TOTAL 

NC 1-1-1 

ETR 

STS 

35810/35810/0 

3 Axis 

mm 

5 

78, 840 

50 

320 

2200 

-2 

ETR 

STS 

35810/35B10/0 

3 Axis 

1 1 

7 

110.  380 

50 

320 

2700 

-3 

ETR 

STS 

35810/35810/0 

3 Axis 

7 

193,  160 

85 

560 

3000 

-4 

ETR 

STS 

35810/35810/0 

3 Axis 

5.0 

7 

275,  940  . 

120 

750 

3500 

NC2-1-1 

ETR 

STS 

35810/35810/0 

3 Axis 

1.0 

5 

39.420 

25 

160 

1360 

-2 

ETR 

STS 

35810/35810/0 

3 Axis 

50.0 

7 

2760  x I03 

1100 

1400 

5500 

NC3-1-1 

ETR 

STS 

35810/35810/0 

3 Axis 

10.  0 

5 

394  x 103 

600 

1050 

5000 

-2 

ETR 

STS 

35810/35810/0 

3 Axis 

KM 

7 

1380  x 10 

1100 

1400 

6000 

-3 

ETR 

STS 

35810/35810/0 

3 Axis 

Lai 

7 

5519  x 103 

2200 

3000 

7500 

NC4-1-1 

ETR 

STS 

35810/35810/0 

3 Axis 

■s 

7 

275,940 

750 

E^l 

-2 

ETR 

STS 

35810/35810/0 

3 Axis 

15.0 

7 

827.820 

950 

la 

NC4-2-1 

ETR 

' " STS 

35810/35B10/0 

3 Axis 

Z.  0 

5 

78, 840 

50 

320 

2200 

-2 

ETR 

STS 

35810/35810/0 

3 Axis 

5.0 

7 

275,940 

120 

750 

3500 

NC5-1-1 

ETR 

STS 

35810/35810/0 

3 Axis 

10.  0 

7 

551,900 

250 

4000 

-2 

ETR 

STS 

35810/35810/0 

3 Axis 

40.0 

7 

2208  x 103 

950 

1300 

5500 

IV- 


NASA  Mission  Description;  Support 


CODE 

LAUNCH 

SITE 

LAUNCH 

VEHICLE 

ORBITAL  PARAMETERS 
km/km/deg 

■■ 

B0L  POWER 
(kW) 

LIFETIME 

(Yrs) 

kW-hrs 

WEIGHT  (kal 

SOLAR 

ARRAY 

SB  Mil 

TOTAL 

NS1-I-1 

ETR 

STS 

350/350/28, 5 

Orb 

5.  0 

7 day 

840 

1 1, 800 

-2 

ETR 

STS 

350/350/28. 5 

Orb 

10.0 

7 day 

1680 

12, 000 

NSl-2-1 

ETR 

STS 

500/500/55 

3 Axis 

5.5 

10 

433,620 

9,  ooo 

NS2-1-1 

ETR 

STS 

445/445/28.5 

3 Axis 

25.  0 

5 

985,500 

462, 000 

-2 

ETR 

STS 

445/445/28.5 

3 Axis 

1.0 

7 day 

. 170 

29.500 

-3 

ETR 

STS 

35810/35810/0 

3 Axis 

60.0 

10 

4730  x 103 

380, 000 

-4 

ETR 

STS 

35810/35810/0 

3 Axis 

1.0 

7 day 

170 

29,500 

-5 

ETR 

STS  ' 

445/445/28. 5 

3 Axis 

100.  0 

10 

7334  x 103 

100, 000 

NS3-1-I 

ETR 

STS 

445/445/28.  5 

3 Axis 

10.  0 

7 day 

1680 

25,  000 

-2 

ETR 

STS 

600/600/50 

3 Axis 

1.0 

7 day 

170 

3,640 

-3 

ETR 

STS 

445/445/28.  5 

3 Axis 

0.  5 

7 day 

85 

10,  000 

-4 

ETR 

STS 

445/445/28.5 

3 Axis 

1.0 

7 day 

170 

2,000 

-5 

ETR 

STS 

445/445/28.5 

3 Axis 

1.0 

7 day 

170 

14,  500 

-6 

ETR 

STS 

445/445/28.5 

Orb 

1. 0 

7 day 

170 

14,  500 

NS4-1-1 

ETR 

STS 

445/445/28. 5 

3 Axis 

25.  0 

7 

1380  x 104 

298 

-2 

ETR 

STS 

445/445/28. 5 

3 Axis 

250.  0 

7 

1380  x 104 

28  x 102 

-3 

ETR 

STS 

445/445/28. 5 

3 Axis 

2 x 103 

7 

1104  x 105 

21  x 103 

**4 

ETR 

HL.LV 

35810/35810/0 

3 Axis 

15  x 103 

10 

1183  x 106 

97  x 103 

-5 

ETR 

HLLV 

35810/35810/0 

3 Axis 

12  x 105 

10 

9460  x 107 

71  x 105 

-6 

ETR 

HLLV 

35810/35810/0 

3 Axis 

10  x I06 

30 

2365  x 109 

54  x 106 

NASA  Mission  Description:  Scientific 


r 

WEIGHT  (kq) 

CODE 

LAUNCH 

LAUNCH 

ORBITAL  PARAMETERS 

TYPE 

B0L  POWER 

LIFETIME 

kW-hrs 

SOLAR 

POWER 

SITE 

VEHICLE 

km/km/deg 

STAB. 

(kW) 

(Yrs) 

ARRAY 

SYSTEM 

TOTAL 

NPl-l-l 

ETR 

STS 

500/500/28.5 

3 Axis 

1.51 

3 

35, 720 

39 

502 

6650 

-2 

ETR 

STS 

463/463/28.5 

3 Axis 

2.  70 

2 

42.S40 

69 

480 

5390 

-3 

ETR 

STS 

463/463/28.5 

3 Axla 

2.  70 

2 

42, 540 

69 

480 

5390 

-4A 

ETR 

STS 

1 AU/28.5 

Spin 

0.21 

2 

3,  340 

15 

123 

660 

-4Q 

ETR 

STS 

35810/35810/0 

Spin 

0.38 

2 

5,920 

26 

114 

720 

. 

-5 

WTR 

STS 

500/500/28.5 

3 Axis 

0.57 

1 

4,  520 

15 

60 

290 

-6 

WTR 

STS 

520/297/90 

Spin 

0.  35 

1 

2,730 

25 

88 

700 

-7 

WTR 

STS 

520/297/90 

Spin 

0.  35 

1 

2,  730 

25 

88 

700 

-8 

WTR 

STS 

3500/3500/90 

Spin 

0.  18 

1 

1,440 

9 

51 

270 

NP1-Z-1 

ETR 

STS 

400/400/28.  5 

Orb 

6.  20 

7 day 

1,  040 

-- 

-- 

9100 

-2 

ETR 

STS 

350/350/28.5 

Orb 

1.20 

7 day 

200 

— 

3160 

-3 

ETR 

STS 

300/300/28.  5 

Orb 

0.  72 

7 day 

120 

2490 

-4 

ETR 

STS 

400/400/30 

Orb 

l.  80 

7 day 

30C 

— 

5860 

<5 

i 

NP2-1-1 

ETR 

STS 

575/575/28.5 

3 Axis 

0.94 

2 

14,890 

24 

102 

900 

-2 

ETR 

STS 

1 AU/28.5 

3 Axis 

0.  22 

i 

1,730 

15 

97 

560 

& 

-3 

WTR 

Delta 

3500/260/90 

Spin 

0.  31 

1 

2,430 

22 

71 

340 

-4 

WTR 

Scout 

37000/1800/28. 5 

Spin 

0.  22 

i 

1,700 

15 

82 

280 

• 5 

ETR 

STS 

350/350/28.5 

3 Axis 

2.  68 

2 

42, 270 

69 

776 

8020 

NP2-2-1 

ETR 

STS 

350/350/30 

Orb 

3.0 

7 day 

500 

- 

-- 

8170 

-2 

ETR 

STS 

375/375/56 

Orb 

2.9 

7 day 

490 

— 

•• 

5720 

-3 

ETR 

STS 

685/685/57 

Orb 

2.  7 

7 day 

450 

— 

9300 

-4 

ETR 

STS 

210/210/57  ' 

Orb 

3.9 

7 day 

660 

-- 

14, 900 

NP3-1-I 

ETR 

STS 

463/463/28.5 

3 Axis 

1.  12 

0.5 

4,420 

29 

135 

1500 

o 

.2 

ETR 

STS 

463/463/28. 5 

3 Axis 

i.  12 

0.  5 

4,420 

29 

135 

1500 

NF3-Z-  1 

ETR 

STS 

370/370/28.  5 

Orb 

3.7 

7 day 

620 

-- 

- 

2846 

-2 

ETR 

STS 

350/350/30 

Orb 

1.  1 

7 day 

190 

— 

261 

-3 

ETR 

STS 

350/350/30 

Orb 

1.  1 

7 day 

190 

-- 

-- 

261 

•4 

ETR 

STS 

350/350/30 

Orb 

1.6 

. 7 day 

270 

“ " 

411 

NP3-3-1 

ETR 

STS 

500/500/55 

3 Axis 

5.  2 

10 

455, 520 

640 

9000 

IV- 5 


NASA  Mission  Description:  Planetary  and  Lunar 


CODE 

LAUNCH 

SITE 

LAUNCH 

VEHICLE 

ORBITAL  PARAMETERS 
km/km/deg 

TYPE 

STAB. 

BOL  POWER 
<kW) 

LIFETIME 

(Yrs) 

kW-hrs 

WEIGHT  <kq)  1 

SOLAR 

ARRAY 

POWER 

SYSTEM 

TOTAL 

NL.1-  1-1 

ETR 

Till  Centaur 

N/A 

3 Axis 

0.57 

7 

N/A  RTG 

187 

1650 

-2 

ETR 

STS 

N/A 

3 Axia 

1.43 

1.5 

37 

411 

4030 

-3 

ETR 

STS 

N/A 

3 Axis 

0.74 

2,  3 

19 

95 

840 

-4 

ETR 

STS 

N/A 

Spin 

0.  30 

7 

1 

15 

76 

370 

-5 

ETR 

STS 

N/A 

3 Axis 

1.07 

3 

■ 

27 

152 

520 

>6 

ETR 

STS 

N/A 

3 Axis 

1.27 

6,  7 

N/A  RTG 

4101 

2100 

-7 

ETR 

STS 

N/A 

3 Axis 

0.  89 

3 

21, 100 

23 

165 

< 

1330 

1 -8 

ETR 

STS 

N/A 

3 Axis 

0.  82 

3 

19,420 

N/A  RTG 

442 

1220 

-9 

ETR 

STS 

N/A 

3 Axis 

0.  78 

3 

18,  540 

19 

114  + 

440 

-10 

ETR 

STS  ■ 

N/A 

3 Axis 

0.  78 

3 

18, 540 

19 

1183 

550 

-11 

ETR 

STS 

N/A 

3 Axis 

0.  52 

2 

8,  140 

13 

93 

330 

-12 

ETR 

STS 

N/A 

3 Axis 

1.59 

3 

37, 540 

41 

354  r 

3300 

Nl.2-1-1 

eth 

Till  Centaur 

N/A 

3 Axis 

0.590 

2 

9,  300 

IS 

100 

830 

^ Inc  hide  a SI 

PS 

IV- 6 


Non-NASA/Non-DOD  Mission  Description:  Outside  Users 


WEIGHT  <kq) 

CODE 

LAUNCH 

SITE 

LAUNCH 

VEHICLE 

ORBITAL  PARAMETERS 
km/km/deg 

TYPE 

STAB. 

B0L  POWER 
(kW) 

LIFETIME 

(Yrs) 

kW-hrs 

SOLAR 

ARRAY 

POWER 

SYSTEM 

TOTAL 

OBSERVATION 

COl-1-1 

WTR 

STS 

790/790/82 

m 

1.  19 

3 

28,  380 

31 

114 

-2 

ETR 

Delta 

35810/35810/0 

0,44 

5 

17,450 

31 

133 

-3 

ETR 

STS 

35810/35810/0 

0.58 

5 

22,970 

40 

171 

1 

CO  1-2-1 

WTR 

STS 

790/790/82 

3-Axia 

3.60 

5 

142,  130 

92 

290 

1200 

C02-1-1 

WTR 

STS 

808/806/ 108 

3-Axls 

4.  09 

3 

96, 780 

105 

327 

1590 

COJ-l-l 

WTR 

STS 

834/834/98.  7 

3-Axlo 

1.62 

3 

38,290 

41 

146 

610 

-2 

WTR 

STS 

834/834/98.7  ' 

3-Axts 

1.62 

3 

38,290 

41 

146 

610 

-3 

ETR 

STS 

35810/35810/0 

3-Axis 

0.  99 

5 

38, 940 

25 

184 

670 

-4 

ETR 

STS 

35810/35810/0 

3-Axis 

0.  99 

38,  940 

25 

184 

670 

C03-2-1 

Kourou 

Arianc 

834/834/98.7 

3-Axia 

1.54 

■ 

60,680 

39 

142 

600 

-2 

Kourou 

Arianc 

834/834/98.7 

3-Axia 

1.62 

38,290 

41 

146 

610 

-3 

Tancga 

N 

834/834/98.  7 

3-Axls 

0.  98 

23,  230 

25 

86 

280 

-4 

Tancga 

N 

834/834/98.  7 

3-Axls 

0.98 

3 

23,230 

25 

86 

280 

-5 

Kourou 

Arianc 

35810/35810/0 

3-Axis 

0.93 

5 

36,580 

23 

145 

600 

-6 

ETR 

STS 

35810/35810/0 

3- Axis 

0.  93 

5 

36, 580 

23 

145 

600 

CC4-1-1 

WTR 

Delta 

834/834/98.7 

3-Axls 

-- 

n 

-- 

— 

-- 

-- 

-2 

WTR 

Atlas  F 

834/834/98.7 

3-Ax»s 

1.20 

28,470 

31 

105 

590 

-3 

WTR 

STS 

834/834/98.  7 

3- Axis 

1.52 

■ . 

35,  960 

39 

127 

640 

C04-2-1 

ETR 

Delta 

35810/35810/0 

Spin 

-- 

3 

-- 

- 

— 

— 

-2 

Kourou 

Arianc 

35810/35810/0 

Spin 

0.46 

5 

18, 130 

32 

130 

620 

• 3 

ETR 

Delta 

35810/35810/0 

Spin 

-- 

5 

-- 

-- 

-- 

-- 

-4 

Tancga 

N 

35810/35810/0 

3-Axia 

0.81 

5 

31,960 

20 

125 

650 

-5 

ETR 

STS 

35810/35810/0 

3-Axia 

0.  81 

5 

31,960 

20 

125 

650 

IV- 7 


Non-NASA/Non- DOD  Mission  Description:  Outside  Users  (Continued) 


CODE 

LAUNCH 

SITE 

LAUNCH 

VEHICLE 

ORBITAL  PARAMETERS 
km/km/deg 

TYPE 

STAB. 

BOL  POWER 
(kW) 

LIFETIME 

(Yrs) 

kW-hrs 

WEIGHT  (ka) 

SOLAR 

ARRAY 

POWER 

SYSTEM 

TOTAL 

COMMUNICATK 

>NS 

CCl-1-1 

ETR 

A/C 

35810/35810/0 

Spin 

1.44 

5 

56,890 

99 

259 

1190 

-2 

ETR 

STS 

Spin 

1.44 

5 

56,890 

99 

259 

1190 

-3 

ETR 

STS 

3-Axia 

1.91 

7 

105.320 

47 

312 

1430 

CC2-1-J 

ETR 

STS 

3-Axie 

0.  98 

5 

38,520 

24 

163 

790 

-2 

ETR 

A/C 

Spin/Dep 

i.  04 

7 

57,590 

72 

207 

930 

-3 

ETR 

STS 

3-Axia 

1.91 

7 

105,320 

47 

314 

1460 

-4 

ETR 

Delta 

Spin 

0.  35 

5 

13,910 

24 

102 

510 

-5 

ETR 

Delta 

3-Axia 

0.  94 

5 

37.090 

23 

154 

560 

-6 

ETR 

STS 

3-Axis 

0.  96 

5 

37,840 

24 

149 

560 

-7 

ETR 

STS 

Spin 

0.40 

5 

15,820 

28 

108 

450 

-8 

ETR 

STS 

Spin 

0.  59 

5 

23,220 

41 

145 

620 

-9 

ETR 

STS 

Spin 

0.49 

5 

19,220 

34 

126 

530 

-JO 

ETR 

STS 

3-Axia 

1.91 

7 

105,320 

47 

314 

1460 

-11 

ETR 

STS 

Spin/Dsp 

1.  19 

5 

46,  980 

82 

220 

1100 

-12 

ETR 

STS 

3-Axis 

1.91 

7 

105, 320 

47 

314 

1460 

-13 

ETR 

STS 

Spin 

0.  64 

5 

25,390 

44 

153 

660 

o 2) 

-14 

ETR 

STS 

Spin 

0.  41 

5 

16, 140 

28 

111 

480 

%•& 

CC3-1-1 

ETR 

STS 

Spin 

'KB 

5 

16,400 

29 

115 

490 

-2 

ETR 

STS 

Spin 

5 

19,220 

34 

126 

550 

Sir 

-3 

ETR 

Delta 

Spin 

0.41 

5 

16,140 

28 

111 

-4 

Kourou 

Arianc 

Spin 

0.41 

5 

16, 140 

28 

111 

O vri 

-5 

Kourou 

Arianc 

Spin 

0.42 

5 

29 

116 

£ ^ 

-6 

ETR 

Delta 

Spin 

0.  40 

5 

15,610 

27 

108 

-7 

Kourou 

Ariane 

Spin 

0.42 

5 

16,400 

29 

115 

1 

a?. 

-8 

Kourou 

A r lane 

3-Axia 

1.  57 

7 

39 

237 

-9 

Kourou 

Arianc 

3-Axts 

1.  56 

7 

BIB 

39 

237 

-10 

Kourou 

Arianc 

3-Axia 

G.  48 

5 

19, 030 

12 

84 

■ I 

-11 

Kourou 

Ariane 

Spin 

0.08 

2 

1,210 

5 

50 

170 

-12 

Kourou 

Arianc 

Spin 

0.  36 

5 

14, 180 

25 

100 

420 

-13 

ETR 

STS 

Spin 

0.42 

5 

16,400 

29 

115 

490 

-14 

ETR 

STS 

Spin 

0.47 

5 

18,420 

32 

123 

530 

-15 

ETR 

STS 

3-Axia 

0.40 

5 

19, 030 

12 

84 

400 

-16 

ETR 

STS 

35810/35810/0 

3-Axis 

1.20 

5 

47,  240 

30 

154 

710 

IV- 8 


Non-N  AS  A/Non-  DOD  Mission  Description:  Outside  Users  (Continued) 


CODE 

LAUNCH 

SITE 

LAUNCH 

VEHICLE 

ORBITAL  PARAMETERS 
km/km/deg 

TYPE 

STAB. 

B0L  POWER 
(kWI 

LIFETIME 

(Yrs) 

WEIGHT  (kg) 

kW-brs 

SOLAR 

ARRAY 

POWER 

SYSTEM 

TOTAL 

COMMUNICATIC 

NS/CONT’ 

» 

CC3-1-17 

ETR 

STS 

35810/35810/0 

Spin 

0.40 

5 

15,610 

27 

108 

470 

-18 

ETR 

STS 

Spin 

0.56 

5 

22,  160 

39 

138 

600 

-19 

ETR 

Delta 

Spin 

— 

5 

-20 

Kourou 

Artanc 

Spin 

0.  38 

5 

14,810 

26 

102 

450 

-21 

Kourou 

Ariane 

Spin 

0.40 

5 

15,610 

27 

108 

470 

-22 

Kourou 

Arlane 

Spin 

,0.42 

5 

16,  400 

29 

116 

500 

-23 

ETR 

STS 

Spin 

0.59 

5 

23,220 

41 

145 

620 

-24 

ETR 

STS 

Spin 

0,62 

5 

24. 330 

43 

151 

640 

-25 

ETR 

Delta 

Spin 

-- 

5 

-26 

ETR 

STS 

Spin 

0.64 

5 

25, 390 

44 

160 

820 

-27 

Tancga 

N 

Spin 

-- 

5 

• 

-28 

Tancga 

N 

Spin 

0.08 

1 

6,500 

6 

50 

170 

-29 

ETR 

Delta 

Spin 

-- 

5 

-30 

Tancga 

N 

Spin 

0.57 

3.5 

15,750 

39 

140 

600 

-31 

ETR 

Delta 

Spin 

-- 

5 

-32 

Tancga 

N 

Spin 

1.  19 

3 

KISH 

82 

186 

720 

-33 

Tancga 

N 

Spin 

0.42 

5 

mm m 

29 

117 

470 

-34 

ETR 

Delta 

Spin 

-- 

5 

-35 

ETR 

STS 

Spin 

0.64 

5 

25, 390 

44 

160 

830 

-36 

ETR 

STS 

Spin 

, 0.28 

5 

11, 160 

20 

81 

460 

-37 

ETR 

STS 

Spin 

0.68 

5 

26,870 

47 

165 

840 

-38 

ETR 

STS 

Spin 

0.42 

5 

29 

1 16 

508 

-39 

ETR 

STS 

3-Axls 

1.41 

5 

55,  750 

35 

206 

830 

-40 

ETR 

STS 

Spin 

0.  59 

5 

23,220 

41 

145 

620 

SUPPORT 

CSl-1-1 

ETR 

STS 

, 3-Axia 

4.20 

5 

165,  470 

104 

555 

1260 

CS2-1-1 

ETR 

STS 

Spin 

0.52 

5 

20,  570 

36 

131 

550 

-2 

ETR 

STS 

Spin 

0.62 

5 

24, 330 

43 

151 

640 

-3 

ETR 

STS 

35810/35810/0 

3-Axis 

0.  76 

5 

29,870 

19 

118 

630 

IV-  9 


Non-NASA/Non- DOD  Mission 


CODE 

LAUNCH 

SITE 

LAUNCH 

VEHICLE 

ORBITAL  PARAMETERS 
km/km/deq 

SUPPORT  (corv 

r'D) 

CS3-1-1 

ETR 

STS 

834/834/28 

-2 

ETR 

STS 

-3 

ETR 

STS 

-4 

ETR 

STS 

CS3-2-1 

ETR 

STS 

-2 

ETR 

STS 

-3 

ETR 

STS 

-4 

ETR 

STS 

-5 

ETR 

STS 

834/8 

14/28 

SCIENTIFIC 

CPl-1-1 

ETR 

STS 

834/834/28 

CP2-U1 

ETR 

Delta 

35810/35810/0 

-2 

ETR 

Delta 

35810/35810/0 

-3 

WTR 

Delta 

20000/300/90 

-4 

Wallops 

Scout 

550/550/55 

-5 

WTR 

Delta  * 

900/900/90 

-6 

Kourou 

A rianc 

834/834/98.  7 

-7 

ETR 

STS 

35810/35810/0 

-8 

ETR 

STS 

35810/35810/0 

-9 

Ka  go 

MU 

3960/826/65.9 

-10 

Tanega 

N 

1012/990/69.7 

-11 

Kago 

MU 

3074/256/31.6 

-12 

Kago 

MU 

5000/350/65 

-13 

Kago 

MU 

300D/2 50/30 

-14 

Kago 

MU 

500/500/30 

-15 

Kago 

MU 

500/500/30 

-16 

Kago 

MU 

500/500/30 

Description:  Outside  Users  (Continued) 


TYPE 

STAB. 

B0L  POWER 
(kW) 

LIFETIME 

(Yrs) 

kW-hrs 

WEIGHT  (ka) 

SOLAR 

ARRAY 

TOTAL 

3-Axle 

1 

840 

1500 

3-Axls 

1680 

mmm. 

3-AxIb 

2520 

1500 

3-Axis 

1.  0 

7 days 

168 

1750 

3-Axis 

5.  0 

7 days 

040 

1500 

3-Axis 

10.  0 

7 days 

1680 

1500 

3-Axis 

15.  0 

7 days 

2520 

1500 

3 -Axis 

1.0 

7 days 

168 

1750 

3-Axia 

3.8 

15  days 

1368 

3000 

3-Axle 

4.  16 

3 

98,  380 

107 

313 

1160 

3-Axls 

-- 

3 

3-Axis 

-- 

3 

Spin 

0.  38 

1 

3030 

26 

78 

350 

Spin 

-- 

1 

3-Axis 

0.  85 

3 

20,  140 

43 

124 

790 

3- Axis 

0.84 

3 

19,860 

61 

170 

200 

Spin 

0.  11 

i 

850 

7 

57 

200 

Spin 

0.  11 

3 

2530 

7 

62 

260 

3-Axib 

-- 

3 

3- Axis 

-- 

3 

3-Axis 

-- 

3 

3-Axis 

-- 

3 

3-Axie 

-- 

3 

Spin 

0.  15 

1 

1190 

8 

66 

210 

Spin 

0.  16 

l 

1290 

8 

70 

210 

3- Axis 

0.  88 

3 

20,860 

23 

73 

390 

O O 

% go 

O 

gg 

W £ 

,£>  h— f 

Q 

s&*  t*5" 
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Appendix  V 


Satellite  Listing 


PRECEDING  PAGE  BlANK~NOT  TU-K0 


PAGE 

COMMUNICATIONS/COMMAND  AND 

HCX-X-X 

NCI-1-2 

MC1-1-3 

NCX-l-A 

NC1-I-5 

MC1-1-6 

HC1-X-7 

MC1-1-8 

NC1-I-9 

SUBTOTAL 

ELECTRO-OPTICAL  SURVEILLAN: 
MOl-X-1 

HOX-1-2 

MOX-1-3 

1101-1-4 

MOl-1-5 

HOl-1-6 

NOl-1-7 

NOl-1-8 

N01-1-9 

MOX-X-XO 

SUBTOTAL 

RAOAR  SURVEILLANCE 
M02-1-1 

H02-I-2 

M02-1-3 
MOC-1-4 
► M02-X-5 

t MQ2-1-6 

H02-1-7 
, H02-1-8 
SUBTOTAL 

NAVIGATION 

MS1-1-1 

SUBTOTAL 

METEOROLOGY 

MS2-1-1 

NS2-1-2 

%MS2-l-3 

SUBTOTAL 

SPACE  TECHNOLOY  PROGRAM 
MS3-1-1 
MS3-1-2 
MS3-X-3 

M53-1-4 

(1S3-1-5 

SUBTOTAL 

DOO 

TOTAL 

"Pa§S 

NASA  MISSIONS 


CONTROL 


INTERGOVERNMEHT  LINKS 

■■'nci-i-i 

NCI-1-2 

NC1-1-3 

NCI-1-4 


NCl-1-1  HOTLINE 
NCI-1-2  INGOVT-1 
NCX-1-3  INGOVT-2 
NC1-I-4  INGOVT-3 


oe|ginai|  PAGE  j 
or  POOR  O.XJAlf 


ASTROPHYS^., 

NP1-1-1 

NPI-1-1  SP  TLSCPE 

NP1-1-2 

NP1-1-2  HEAO-D 

NP1-1-3 

NP1-1-3  HEAO-E 

NP1-I-4A 

NP1-1-AA  VLBI 

NP1-1-4B 

NP1-1-AB  VLBI-B 

NP1-1-5 

NP1-1-5  GW  DTCTR 

NP1-1-6 

NP1-I-6  GP  B/C 

NP1-1-7 

NP1-1-7  ADV  REL  X 

NP1-1-S 

NP1-I-6  EXPLORER 

NP1-2-1 

HP1-2-1  PI  SL  PL 

NP1-2-2 

NPI-2-2  SIRTF 

NP1-2-3 

NP1-2-3  SUOT 

NP1-2-4 

NP1-2-4  IR  I NT F HR 

SUBTOTAL 

SOLAR  TERRESTRIAL 

NF2-1-1 

NP2-1-1  5NM 

NP2-1-2 

HP2-1-2  OESO 

NP2-1-3 

NP2-1-3  EXPLR  DC 

NPZ-1-4 

NP2-1-4  EXPLR  SC 

NP2-1-5 

NP2-1-5  LSOBSRVTY 

NP2-2-1 

NP2-2-1  ST  S/L  PL 

NP2-2-2 

NP2-2-2  S/S  IN  OB 

NP2-2-3 

NP2-2-3  SP  S/L  B2 

NP2-2-4 

NP2-2-4  AMPS 

SUBTOTAL 

PAGE 

NASA  ( CONTINUED  1 

* LIFE  SCIENCES 

NP3-1-1 

NP3-1-1  BESS 

C NP3-1-2 

NP3-I-2  VFR 

1 NP3-2-1 

NP3-2-1  LSDL 

NP3-2-2 

NP3-2-2  MINI-LAB 

iAJ  NP3-2-3 

NP3-2-3  CARRY -ONL 

NP3-2-4 

NP3-2-4  KOSHOS 

NP3-3-1 

NP3-3-1  RSCH  MDLE 

SUBTOTAL 

SPACE  PROCESSING-SPACE  STATION 

NS1-2-1 

NS1-Z-1  EXTMSNVEH 

1 SUBTOTAL 

SPACE  INDUSTRIALIZATION 

NS2-1-1 

NS2-1-1  ESC  BASE 

NS2-1-2 

NS2-I-2  ESCBR 

H52-1-3 

NS2-1-3  ASC  BASE 

NS2-1-4 

NSZ-1-4  ASCBR 

NS2-I-5 

NS2-1-5  SP  MF  FAC 

SUBTOTAL 

ORBITAL  OPERATIONS 

NS3-1-1 

NS3-1-1  LSD 

NS3-1-2 

NS3-I-2  SKYLAB  R 

NS3-1-3 

HS3-1-3  TSO 

NS3-1-4  ~ ' ~ 

HS3-1-4  SATRTRVL 

NS3-1-5 

NS3-1-5  SETU  ' 

NS3-1-6 

NS3-1-6  LRRUS 

SUBTOTAL 

NS4-1-1 

NS4-J.-1  25KW  MOD 

NS4-1-2 

NSA-1-2  250KWMOD 

NSA-1-3 

NSA-1-3  2.1 MW  MOD 

NS4-1-4  15MW  MOD 


NS4-1-4 

SUBTOTAL 

TOTAL 


PAGE 

OUTSIDE  USERS 

( NON-NASA. NON-DOD) 

INTERNATIONAL  COMMUNICATIONS 

CC1-I-1 

CC1-1-2 

CCI-1-3 

SUBTOTAL 

CCI-1-1  INTLSAT-5 
CCX-1-2  INTLSAT-5 
CCI-1-3  INTLSAT-6 

US  DOMESTIC 
CC2-1-1 
CC2-1-2 
CC2-1-3 

COMMUNICATION 

02-1-1  TDRS/WSTR 
C2-1-2  COMSTAR-1 
-C2-1-3  COMSTAR-? 

CC2-1-4 
CC2-1-5  • 

CC2-1-6 
CC2-1-7 

CC2-1-4  WESTAR 
CC2-1-5  RCA  STCM1 
CC2-1-6  RCA  STCM2 
CC2-1-7  HARTSAT 

CC2-1-8 

CC2-1-9 

CC2-1-10 

CC2-1-11 

l 

CC2-1-B  AM  SAT  CP 
CC2-I-9  SBS-I 
CC2-1-10SBS-2 
CC2-1-11PBIC  SVCE 

CC2-1-12 

CC2-1-13 

CC2-1-14 

SUBTOTAL 

CC2-I-12IMGE  XMSN 
CC2-1-I3HCVP  BCST 
CC2-1-1AOTHER  US 

FOREIGN  COMMUNICATION 
CC3-1-1 
, CC3-1-2 

CC3-1-4 

CC3-1-1  ARCOM5AT1 
CC3-I-2  ARCOMSAT2 
CC3-1-4  ECS-1 

. CC3-1-5 
C CC3-1-6 
4 CC3-1-7 
VCC3-1-Q 

CC3-1-5  ECS-2 
CC3-1-6  MAROTS-1 
CC3-1-7  MAROTS-2 
CC3-1-8  TVBS-I 

^ CC3-1-9 
CC3-1-10 
CC3-1-U 
, CC3-1-12 

CC3-1-9  TVBS-2 
CC 3-1-1 OSYMPHNT-3 
CC3-1-11AMSAT 
CC3-1-12APPLE 

CC3-1-13 

CC3-1-14 

'CC3-1-16 

CC3-1-17 

CC3-1-13INSAT-I 

CC3-1-1AINSAT-2 

CC3-1-16PALAPA-2 

CC3-1-17IRAN-I 

CC3-1-16 

CC3-1-20 

CC3-1-2X 

CC3-1-22 

CC3-1-18IHAN-2 

CC3-1-20SIRIO-2 

CC3-1-2INOROSAT-1 

CC3-1-22NORDSAT-2 

CC3-1-23 

CC3-1-2A 

CC3-1-26 

CC3-1-26 

CC3-1-23&RZLSAT-1 
CC3-1-2ABRZLSAT-2 
CC3-1-26NATO  3-2 
CC3-1-28ETS  A 

CC3-1-30 
CC3-1-32  . 
CC3-1-33 
CC3-1-35 

CC3-1-30COMSAT-2 

CC3-1-32BSE-2 

CC3-1-33ECS 

CC3-1-35TELESATC 

TSSi 

OTHER  USERS  (CONTINUED) 


FOREIGN  COMMUTATION  (CONT.) 


CC3-1-36 

CC3-1-36TELESAT01 

CC3-1-37 

CC3-1-37TELESATD 

CC3-1-38 

CC3-I-38UHF 

CC3-1-39 _ 

■\  CC3-1-39CDR 

CC3-1-40 

CC3-1-400THER  RGL 

SUBTOTAL 

, ENVIRONMENTAL  MONITORINS-US  OOMESTIC  AND  FOREIGN 

COl-1-1 

COl-1-1  ENS 

COl-1-2 

COl-1-2  GOES-1 

COl-1-3 

COl-1-3  GOES-2 

COl-2-1 

COl-2-1  ALWEMIC 

SUBTOTAL 

EARTH  AND  OCEAN  MONITORING 

C02-1-1 

C02-1-I  OP  SEASAT 

SUBTOTAL 

EARTH  RESOURCES-US  DOMESTIC  ANn 

FOREIGN 

C03-I-1 

C03-1-1  GOVT  LEO 

C03-1-2 

C03-1-2  PVT  LEO 

C03-1-3 

C03-1-3  GOVT  GEO 

C03-1-4 

CQ3-1-4  PVT  GFO 

C03-2-1 

C03-2-1  SPOT-1 

C03-2-2 

C03-2-2  SPOT-2 

C03-2-3 

C03-2-3  ETS-3 

C03-2-4 

C03-2-5 

C03-2-5  ESA-GEO 

C03-2-6 

C03-2-6  OTHER  GEO 

SUBTOTAL 

WEATHER 

C09-1-2 

C04-1-2  TIROS-2 

y COA-1-3 

COA-1-3  NOAA 

^ COA-2-2 

COA-2-2  UETEOSAT2 

1 . COA-2-<T 

COA-2-4  GMS-2 

* C04-2-5 

C09-2-5  OTHER 

>.  SUBTOTAL 

* US  DOMESTIC 

CPl-1-1 

CPl-1-1  MLTPR  P/l 

“ SUBTOTAL  ~~ 

FOREIGN 

CP2-1-3 

CP2-I-3  EXOSAT 

CP2-1-5 

CP2-1-5  IRAS 

CP2-1-6 

CP2-1-6  FRENCH  SC 

CP2-1-7 

CP2-1-7  EUROPE  SC 

. vCP2'l*e 

CP2-1-8  CANADA  SC 

CP2-1-14 

CP2-1-1AASTRO  A 

~ CP2-1-15  ‘ 

CP2-1-15ASTRO  B 

CP2-1-16 

CP2-I-I6JAPAN  SC 

SUBTOTAL 

PAGE 

OTHER  USERS  (CONTINUED) 

DISASTER  WARNING 

CSl-1-1 

CSl-1-1  DSATR  WRG 

SUBTOTAL 

TRAFFIC  MANAGEMENT 

CS2-1-1 

CS2-1-1  INMARSAT1 

CS2-1-2 

CS2-1-2  INMARSAT2 

CS2-1-3 

CS2-1-3  INATSAT 

SUBTOTAL 

SPACE  MANUFACTURIN5-US  DOMESTIC  AND  FOREIGN 

C53-1-1 

CS3-1-1  SPRD 

ORIGINAL  j?AGE  jl 


CS3-1-2 

CS3-1-3 

CS3-l-<« 

£$1z2=1. 

CS3-2-2 

C53-2-3 

CS3-2-4 

CS3-2-5 


CS3-1-2  CMDEV 
CS3-X-3  CMOEPLOY 
CS3-1-4  CMSVCHG 

JIS3-2jiI_SB?D 

CS3-2-2  CNDEV 
CS3-2-3  CHDEPLOY 
CS3-2-4  CMSVCHG 
CS3-2-5  { 


blank  not  filmed 


PRECEDING  MO* 


Appendix  VI 

Spacecraft  Design'  Model  (SDM) 


LANDSAT  F/0  NQl-l-l 


4 4**  SYSTEM  DESCRIPTION  - - DtSIGN  NUMBER  1 * * * * 

"configuration^  -0pIsslexpulsion  with  pitch  hohentuh  wheel 

POINTING  ACCURACY  * * 2CGCOO ( DP G. ) 

*U?JUrG5RrT?gHLi15%.OHrPEOPELLAHT 

TOTAL  IMPULSE  ■ 9668. ( LB-SEC ) 

daconfiguEaticn -N-  mmmm  ^o^sm. <otu> 


< 

i 


ENGINEERING 


°Sli 

64. 

16. 

6 . 

AtlZ50 

64. 


COMPUTER  OPERATIONS  RATE  « C.(IPS) 

C0°I  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLt  RATE 
MAIN  FRAME  WORD  LENGTH 
NUM3FR  LF  SLBFRAMES 

NUMBFRHOFRWCRDS  PtR  SUBFRAME 

^CORFTGU?ATIGN  — - UMflLO  LINK-COMMON 
PRIMARY  DGWNL INK  UATa  RAIL  «* 

SEPARATE  DOWNLINK  DATA  RATE  ■ 

^CONFIGURATION^-  - SHORT  AND  DISCHARGE  PEGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

POWER  REQUIREMENT  r 
TOTAL  SOLAR  ARRAY  AFEA^..,.  107»2£ 

INSTALLED  BATTERY  CAPACITY  34. OC 

PEGINNING  OF  LIFE  PEWbR  1321*16 

VEHICL"  S1ZTNG 

CONFlGURAf IUN  - - CYLINDER 


MISSION  EQUIPMENT  DATA 

0* 

120* 

100. 

3. 

2 o 

l.COOO 
64. 


ANTENNAS  PLUS 
6. 000( KBPS 
128.0001  KBPS 


SQ  FT 

AMP-HR 

WATTS 


DOWNLINK 


WET  SATELLITE  WEiGHT 
CIMCNS IONS 

EQUIPMENT  3 AY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


CENTER  OF  GRAVITY 

^CONFIGURATION  - - S IN  CLE  ' SYSTEM 
APOGEE /PERIGEE /INCLINATION 
MISSION  LIFETIME 


1718.7  LBS  C 779.6  KG  J 
LENGTH 

32.1  IN. ( .82 

32.1  IN. ( *62 

64.3  IN. ( 1.63 

<SLUGS*FT**2  ) IXX  - 
X-CG 

30.2  IN. ( 


M ) 
M) 
M) 


,97  H ) 


53.5 

53.6 


LAUNCH  WEIGHT 
HEIGHT 


« 1784.3 


IN.  ( 
IN.  ( 


1.36 

1.36 


H) 

H) 


53.5 

53.6 


LBS  < 
WIDTH 
IN.  ( 
INo  ( 


809.3  KG  I 


1.36 

1.36 


SSI 


262.1 


IYY  « 
Y-CG 
0.0  IN. ( 


779468.2  IZZ  ■ 1438099.2. 

Z-CG 

0,00  H)  ' 0.0  IN.  ( 0.00 


anamHHon  DURATICN 


2C:,?&80’ 


98.7 


LANOSAT  F/O  NOl-1-1 


4 * * SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 


I 


stconfiguratignn-  -dmIsslexpulsion  with- pitch  momentum  wheel 

EQUIPMENT  CGDL  IDEhTlflEFt  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  ,2 

WEIGHT  3 7.90  L8S 
RELIABILITY 
IERR  10 


2 VOLUME 
• 9707 


1*1B(FT**3 1 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MON CPRQPE LL ANT . , ,nn  ora 

EQUIPMENT  CGDE  IDENTIFIER  816  B39  906  1003  999  2C3  1116 

f QUIPMENT  S^NTjntS  |2  - 5 ” Ai20tfT**3|1 

DRY  WEIGHT  • 53.23UBS),  EXPENDABLE  WEIGHT 

RELIABILITY  .9596 

ItRR  10 

)AT A PROCESSING  AND  INSTRUMENTATION  onfl„eccno  ,nT11. 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

EQUIPMENT  CODE  IDENTIFIER  2G3  263  395  903 

EQUIPMF.NT  QUANTITIES  __  . __1  1 2 - 1 


POWER  REQUIREMENT 


503  701  1203  603 

power2requirepient 

59,93(IBS> 


WEIGHT 


63.71  LBS 


RELIABILITY 
ILRR 

COMMUNICATIONS  , irc  • 

CONFIGURATION  - - UNIFIED 
EQUIPMENT  CODE  IDENTIFIER- 
EQUIPMENT  QUANT 1TILS  _ 
WEIGHT  2 2.62 
RELIABILITY 


VOLUME 
.9136 


1.29 (FT+*3 ) 


POWER  REQUIREMENT 


ILRR* ***++*  >♦♦***  + *+ 


LINK-COMMON  ANTENNAS 
227  103  3C6  901 

2 1 2 1 
LBS  VOLUME 

• 9875 


PLUS 

503 


DGWNL 
6C3 


NK 
27 

2 12 
<FT**3) 


• 20  < 


312 

2 

POWER 


REQUIREMENT 


ELCONFIGURATIONR-  - SHUNT  AND  DISCHARGE  REGULATION  - PADOLE  MOUNTED  SOLAR  ARRAY 
EQUIPMENT  CODE  IDENTIFIER  906  515  233  609  702 

EQUIPMENT  QUANTITIES  ,2  12  uril  2 2 ,1  ...... 

WEIGHT  117*08  LBS  VOLUME  1.60(FT**3) 

HAKNcSS  WEIGHT  71.6(L8SI,  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .9336 


POWER  DISSIPATION 
79*7  TLBS ) 


MISSION  EQUIPMENT 

WEIGHT  1C6C.00 
RELIABILITY 


T 

LBS  VOLUME 

.9000 


91.90(FT**3) 


OWER  REQUIREMENT 


78.9  WATT 
•3  WATT 

63 • 5 WATT 

35.9  WATT 

669.9  WATT 
290.0  WATT 


LAND5AT  F/Q  NCl-1-1 


► * * * SUBSYSTEM  DESCRIPTIONS  (COMINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HE/T  PIPE  LENGTH 

STORED  ENERGY 


20.1  (FT**2>. 

1948.  6 ( BTU/HR ). 

2(.14fi.0(WATT-IN). 
4,0  (FT) 

114.6  (BTl) 


THFRMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  RATE  FIAL 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

linoiioii 


WEIGHT 

11.5 

4.2 

2.9 

_12,7 

31.  3 


STRUCTURES 

SKIN  THICKNESS 
STRINGER  NO..THICKNL! 
FRAME  NO. .TH ICKNEI 

GRID  BEAM 

E NEC OVER  THICKNESS-  I 
EQUIPMENT  BAY  STRUCT! 
SOLAR  ARRAY  BOOM  AND 
ADAPTER  UETGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HLATfcR  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


.9 

21.0 


(FT*+2) 

(FT**2> 


90.0( BTU/HR ) 
203d  « 6 I BTU/HR I 
650. 7 (WATT— IN) 
1425.4  (BTU/HR) 


.019  (IN) 

5.  HT. 

156.  , 

3821.042 

(IN)* 

.364 

(IN) 

S.HT. 

5.  » 

.104 

(IN). 

HEIGHT 

.522 

I!n! 

THICKNESS 

.166  ( IN ).  SPACING  4.675 

(IN).' 

2.337 

CRWARD 

.030  (IN).  CENTER 

0 .000 

(IN). 

AFT 

• 030 

(IN) 

Ft  WT. 
DRIVE  WT. 

71.14  (LBS) 
27.6  (LBS) 
65«:6  (IBS) 

LANDSAT  F/0  NGl-l-l 


* * * * ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  l * * * * 

STABILt  ZATION  AND  CONTROL 


IDENT 

TYPE 

to. 

UNIT 

Wi.lGHT 

UNIT 

VOLUME 

UNIT 

POWER 

1601 

VALVE  DRIVER  ASSY 

2 

I. 6 

• 2 

1.0 

2203 

CONTROL  CLCCTRNCS 

2 

7.1 

*1 

62. G 

1615 

EARTH  SENSOR 

1 

15.4 

*5 

15.6 

1303 

REACTION  WHfccL 

I 

5.1 

*1 

.3 

AUXIIIARY  PROPULSION 
IDENT  TYRE 

to. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNTT 

POWER 

818 

THRUSTER 

12 

• 4 

• 0 

0.0 

C34 

THRUSTER 

4 

.7 

.0 

, 1 

90  6 

ISOLATION  VALVE 

5 

.7 

« 1 

0.0 

1UC3 

FILTER 

PRESSURE  RfcGULATR 

9 

. 5 

• 1 

0.0 

499 

1 

4.1 

.4  . 

0.0 

203 

ISOLATION  VALVk 

1 

6.0 

• 6 

0.0 

1116 

TANK 

1 

16.5 

1.6 

o.c 

503 

TANK 

1 

3.9 

• 2 

0.0 

701 

RELIEF  VALVE 

2 

.2 

' .0 

o.c 

1203 

FILL  + DRAIN  VALV 

1 

• 2 

• 0 

0.0 

603 

FILL  + VENT  VALVE 

1 

.1 

.0 

0.0 

DATA 

PROCESSING  AND  -INSTRUMENTATION 

IDENT 

TYPE 

FO. 

UNIT 

WEIGHT 

tt.9 

UNIT 

VOLUME 

UNIT 

POWER 

203 

DIGITAL  TELEMETRY 

1 

• 2 

3.0 

203 

DIGITAL  TELEMETRY 

1 

0.9 

• 2 

3.0 

34  5 

TAPE  RECOkOfcR 

2 

16.6 

.4 

25.0 

403 

CGMMD  DECOD+DISTR 

1 

12.3 

• 2 

7.5 

COMMUNICATIONS 
PENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

227 

ANTENNA 

2 

• 6 

.0 

0.0 

10  3 

BASEBNO  ASSY  UNIT 

*1 

X 

2 . U 

• 0 

• 5 

306 

TRANSMITTER 

2 

2.1 

.o 

10.9 

401 

F EC  c IV  fc  R 

1 

3.9 

.1 

6.  3 

503 

COMMAND  SIG  COND 

2 

1.5 

.0 

• 9 

603 

DIPL5XER 

1 

3.1 

• 0 

1*0 

227 

ANTENNA 

2 

. 0 

• 0 

0.0 

312 

TRANSMITTER 

2 

2.2 

• 0 

15.8 

IANOSAT  F/P  NOl-1-1 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
AC 6 CISCHGE  .REGULATOR 
515  SHUNT  PFGULATLR 
233  PATTERY 
609  PATTERY  CHARGER 
702  POWER  CONTROL 


UNIT 
WEIGHT 
9.8 
2.3 
26.7 
3.6 
9.  A 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 
STABILITY  AMD  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BAT  T EP  IE  S 
PDWEF  CONTROL 
SOLAR  ARRAY 
HARNESS 
STRUCTURE 
SOLAR  ARRAY  DRIVE 
THERMAL  CONTROL 
OF Y WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

1060.0 

37.9 

53.2 
b3  • 7 
23.6 

53.5 

63.6 
7 A • 7 

71.6 

lid. 2 

12. A 

31.3 
1663.8 

5 A . 9 

65.6 


TOTAL  LAUNCH  WEIGHT  178A.3 


UNIT 
POWER 
0.0 
0.  0 
0.0 
0.0 


EARTH  SURVEY  SAT  N01-1-2 


♦ * * SYSTEM  DESCRIPTION  DL SIGN  NUMBER  I * * * ♦ 


l 

fN 


MOMENTUM  WHEEL 


OTU) 

PS) 

ENGINEERING 


STABILIZATION  AND  CGNTiUL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH 

POINTING  ACCURACY  - * 30C0C 0 ( l)F G*  )• 

AUXILIARY  PROPULSION 

CONFIGURATION  MON CPROPE LLANT 

TOTAL  IMPULSE  » 46 30 . < L BrSEC ) 

OATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCFSSQR 

COMPUTER  OPERATIONS  RATE  - O.HIP 

CD0 I TABLE 

NUMBEP  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBFR  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PtR  SUBFRAMt 
COMMUNICATIONS 

CONFIGURATION  UNIFltO  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

PRIMARY  DOWNLINK  DATA  RATI  - ' e.OOO(KBPS) 

SEPARATE  DOWNLINK  D *TA  KATE  - 1 23. COO ( KBPS > 

ELECTRICAL  POWfcR 

CONFIGURATION  - - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED 


DATA 
32. 

64. 

16. 

6. 

4. 

*1250 

64. 


MISSION  EQUIPMENT  DATA 

0. 

128. 

100. 

a. 

2. 

1.0000 

64. 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY 
INSTALLED  BATTERY 


BEGINNING  OF  LIFE 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


< 


422.0  KG) 


.CO 
. 59 


45P.84 

A FEA  93.64 

CAPACITY  3C.OO 

..  . _ PCWtR  1153.39 

VEHICLE  SIZING 

CONFIGURATION  - - CYLINDER 

WET  SATELLITE  WEIGH!  « 930.4  LBS 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  31.3  IN. < 

MISSION  EQUIPMENT  23.2  IN. ( 

TOTAL  SATELLITE  54.5  IN. ( 1.39 

MOMENTS  OF  INERTIA  <SLUGS*FT**2 ) IXX  • 

X’"*  C G 

CINTER  OF  GRAVITY  30.4  IN. ( .77 

RELIABILITY 

CONFIGURATION  - - SINGLE  SYSTEM 

AP 3G £e /PER  I Gfct /INCLINATION  436. 7 486. 

MISSION  LIFETIME  24.0(M0) 

MEAN  MISSION  CURATICN  20,17 C MO) 

RELIABILITY  .706 


SOLAR  ARRAY 


M ) 
M) 
M) 


M) 


52.2 

38.7 


LAUNCH  WEIGHT 
HEIGHT 


966.2 


IN. 

IN. 


1.33 

.90 


M) 

M) 


52.2 

38.7 


LBS  ( 
WIDTH 


438.2  K 


IN.  ( 
IN.  ( 


1.33 

.98 


M) 

H) 


167.8 


IYY  « 
Y-CG 
0.0  IN.  t 


376264.0  IZZ  » 


0.00  M) 


876369.1 
Z-CG, 


0.0  IN.  t 0.00  Ml 


/100.0 


EARTH  SURVEY  SAT  F01-1-2 


* * ♦ 


< 

i 

Ni 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBEP  1 ♦ * * * 


l.iaCF T**3> 


STABILIZATION  AND  CONTRCl 

MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
EOLIPHtNT  CODE  IDENTIFIER  1601  2203  1815  1303 

EQUIPMENT  QUANTITIES  2 2 1 l 

Wt IGHT  3 7#9C  L US  VOLUME 

RELIABILITY  . 9707 

Ifcr.R  10 

AUXILI4RY  PROPULSION 

CONFIGURATION  NON CPROPE L LANT 

cc,Dt  IDENTIFIER  81b  834  906  10C3  499  2C3  1112 

EQUIPMENT  QUANTITIES  12  A 5 91  ? T 

WEIGHT  61.72  LBj  VOLUME  3.16(FT*+3) 

BPMISFMv  34.271L3S),  EXPENDABLE  WEIGHT 

RELIABILITY  .9560 

I ERR  10 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( DTUJ 

EQUIPMENT  CODE  IDENTIFIER  203  2c 3 345  403 

EQUIPMENT  QUANTITIES  112  1 

WEIGHT  63,71  LBS  VOLUME 

RELIABILITY  .9136 

I ERR  2 

COMMUNICATIONS 

i2.N.5jESyP.4TION.“."  UNIFIED  LINK-COMMON  ANTENNAS 

r nnr  omc  wt  ?2^T1  FIfc  K 227  103  306  *01 

EQUIPMENT  QUANTITItS  2121 

WtIGHf  , 23.62  LBS  VOLUME 

RELIABILITY  .9875 

IE-RH*************** 

ELECTRICAL  POWER 

CONFIGURATION SHUNT  .. 

QUIPMcNT  CODE  IDENTIFIER 


1.29(FT**3) 


PLUS  DOWNLINK 
503  603  227 

2 12 

•28(FT**3> 


POWER  REQUIREMENT 


5C3  701  1203  603 

12  11 
POWER  REQUIREMENT 
2 7.45 { LBS  ) 


POWER  REQUIREMENT 


312 

2 

POWER  REQUIREMENT 


EQUIPMENT  QUANTITIES 
WEIGHT 


49  6 

lOt. 65  LBS2 

HARNESS  WUCHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  40C.00  LBS 
RELIABILITY 


AND  DISCHARGE  R^GULAJIO^-  PADDLE  MOUNTED  SOLAR  ARRAY 


515  227  609" '702 

11  2 2 1 

VOLUME  2.00<FT**3) 

41.3(LBS),  SOLAR  ARRAY  WEIGHT. 

• 9369 


VOLUME 

.9000 


15.03<FT**3I 


POWER  DISSIPATION 
65.2 (LBS  > 


POWER  REQUIREMENT 


78.9  WATT 
.3  WATT 

63.5  WATT 

35*4  WATT 

570.2  WATT 
190*0  WATT 


EARTH  SURVEY  SAT  h01-l-2 


* * + SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


I 


THERMAL  CONTROL 
RADIATOR  AREA 


HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 

THERMAL  CONTROL  WEIGHT 


16.5  (FT**2># 
158  6. 6 ( BTU/HR )» 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTEPY  HEATER  POWER 
TOTAL  HEAThR  POWER 
1.5053*  7(  WATT-  IN)  # VARIAHE  CONDUCTANCE  H.P. 


3.4 
II  A.  6 


UT) 

(BTU) 


INSULATION 
HEAT  PIPES 

°HASF  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT  WEIGHT 
10.  2 
3.6 
2.9 
10.5 


AVERAGE  HLAT  LOAD 


(L  BS ) 


.7  (FT**2) 
17.3  <FT**2) 
66. 6 ( BTU/HR ) 
1655. 3 ( BTU/HR ) 
552.2 (WATT-IN) 
1254.9  (BTU/HR) 


IERR 


TOTAL 

iiiionon 


27.1 


STRUCTURES 

SKIN  THICKNESS  ,014  (IN) 

STFINGER  NO.#THICKNESS#HT. 
FRAM5w^itjM0.,THICKNi:SS#HT. 

GRID  BEAM  THICKNESS 

ENCCOVER  THICKNESS-  FCRWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

S OLAR  ARRAY  BOOM  AND  (RIVE  WT. 
ADAPTER  WEIGHT 


179.  # 

B,  # 

•122  (IN).  SPACING 
• 03C  (IN),  CENTER 
60.13  (LRS) 

26.  0 jLB 


‘lUdS.’O  J 
• 088 
3.425 
0.000 


un;>  .duf 
(IN)#  .441 
(IN)#  HEIGHT  1.712 
(IN)#  AFT  .030 


35.  8 


.b: 


“l  A 


BARTH  SURVEY  SAT  N01-1-2 


ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMEU.R 


STABILIZATION  AND  CONTRCL 

IDENT  TYPE  1^0 

1601  VALVE  DRIVER  ASSY 
2203  CONTROL  L LlCT  RNCS 
1815  BARTH  SENSLK 
1303 


BARTH  SENSLK 
REACTION  WHEEL 


UNIT 

WEIGHT 

1.6 

7.1 
15. A 

5.1 


AUXILIARY  PROPULSION 

1DFNT  TYPE 
618  THRUSTFR 
63  A THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  pressure  regulatr 
203  ISOLATION  VALVE 
1112  TANK 
503  TANK 

701  FFLIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT 

WEIGHT 

.4 


DATA  PROCESSING 


INSTRUMENTATION 


IDENT  TYPE 
203  DIGITAL 
203  DIGITAL 
345  TAPE  RE 
403  COMMD  D 


TELEMETRY 

TELEMETRY 


ISTR 


UNIT 

WEIGHT 

8.9 

a. 9 

16. e 

12.3 


COMMUNICATIONS 

IDENT  TYPE 
227  ANTENNA 
103  BASE 8ND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  riPLEXER 
227  ANTENNA 
312  TRANSMITTER 


UNIT 

WEIGHT 

.8 


* * * + 


p 


UNIT 

OWSR 

i.O 


62.0 


15.6 


.3 


UNIT 
POWER 
C.C 
. 1 

0.0 

0.0 

0*0 

0.0 

0.0 


0.0 
0.  0 


<3/-IA 


EARTH  SURVEY  SAT  tOl-1-2 


ASSEMBLY  DESCRIPTIONS 
ELECTRICAL  POWER 


IDENT  TYPE 
406  DISCHOE 


ICON TINUED ) 


DISCH6F  RtGUL ATOP. 
SHUNT  REGULATOR 


tiTTISf 


POWER 


Y CHARGER 
CONTROL 


UNI  i 
WEIGHT 
9.e 
2.3 

H'A 


WEIGHT  SUMMARY 


MISSION  EQUIPMENT 
STA9ILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMML'NICATIONS 


BATTERIES 
POWER  CONTROL 
SOLAR  ARRAY 
HARNFSS 
STRUCTURE 
SOL AF  ARRAY  DRIVE 
THERMAL  CONTROL 
DRY  WCIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


PR0PELLAN1 

SATELLITE 


WEIGHT 

40G.0 
37. V 

34.3 
63.7 
23.6 

47.5 

61.3 
66.2 
41.3. 

90.1 

10. U 

27.1 
902.9 

27.4 

35.6 


TOTAL  LAUNCH  WEIGHT  966.2 


0.0 


V Zf 
/ 


SYNCH  EARTH  CBS  SAT  ( SEOS ) NQ1-1-3 


< 

l 


* SYSTEM  DESCRIPTION  DESIGN  NUMBER  I * * * * 

STABILIZATION  AND  CONTRCL 

EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
POINTING  ACCURACY  * « 26CGU0 ( DT G. ) 

AUXILIARY  PROF.ULS ION 

CONFIGURATION  MONtPRGPELLANT 

TOTAL  IMPUfSc  » 1925b . (Lb-SEC ) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  (DTI)} 


COMPUTER  OPERATIONS  RA' 

CDPI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WGkDS  PER  SUBFRAME 


C.  (TPS) 


ENGINEERING 


DATA  MISSION  EQUIPMENT  DATA 
32.  O. 

6$.  128* 

16.  IDO. 

6 . 8 • 

3.  2. 

l.OOCO  1.0000 

32.  6A. 


8. 090( KBPS ) 
128. C00( KBPS) 


COMMUNICATIONS 

C0^IgL^$Tg§tiNriTKUfIUe8AVP!<'CahH0N  *NTS”“i3.HUS.°0WNUNK 

ei*c«?«tTSnli?l(Ml,MK  um  RATE 

COE651^^55?rIhIn?HUET  AHD  DISCHt§f!8E6WATTSIQN  - l‘AD0LE  M0UNTt° S0LAR  ARRAV 
TOTAL  SOLAR  ARRAY  AREA  o 90. 1A 

INSTALLED  BATTEkY  CAPACITY  100.00 

„„„  JEGTNNING  OF  LIFE  PLWET  

VEHICLE  SIZING 

CONFIGURATION^  ^.CjfLlNOtR 


11A7.67 


SQ  FT 

AMP-HR 

WATTS 


WET  SATELLITE 
DIMENSIONS 
EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


1317.2  L8S  ( 
LENGTH 

36.3  IN. ( .92 

30,5  I N« ( .78 

66.9  IN. ( 1.70 

CSLUGS*FT**2 ) IXX  * 
X-CG 

37.7  IN. ( .96 


82  A. 3 KG) 


CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  SINGLE  SYSTEM 

mt^NPuflnlENtLINATI0N 

HtMHW  M'RA7ItN 


M) 

M) 

M) 


M) 


60.6 

50.9 


LAUNCH  WEIGHT 

m?HT 


* 188A.A 


27A.1 


0.0 


IN.  ( 

IYY  - 
Y-CG 
IN.  ( 


1.  5 A 
1.29 


M) 

M) 


60.6 

50.9 


LBS  ( 
WID 
IN, 
IN. 


r i. 

( la 


85A.8  KG 


5A 

29 


M J 
M) 


989101.9  IZZ  • 


0.00  M) 


2i5g0027.7 


0.0  IN. ( 0.00  H) 


19323.719323./  0.0 

2A.0( MO) 

21.i3t  MO) 

• I71B 


zy  } 


"Zl  -IN 


SYNCH  EARTH  CBS  SAT  (SEOS)  NQ1-1-3 


* * SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * + ♦ ♦ 
STABILIZATION  AND  CUNTRCL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  2 21  1 

WEIGHT  37.90  LBS  VOLUME  1.18(PT**3) 

RELIABILITY  .9707 

ILftR  10 


AUXILIARY  PROPULSION 

CONFIGURATION MONCPRQPE  LLANT 

EQUIPMENT  CODE  IDENTIFIER  Mb  834 
EQUIPMENT  QUANTITIES  12  4 

WtlGHT  154.21  LBS 
DRY  WEIGHT 
RHIABUITY 


ItAk 

DATA  PROCESSING  AND 
CONFIGURATION  


50*53(L8$), 
, 904  9 


907  1003 
5 9 

VOLUME 


499  203  1124 

111 
5.37(FT++3 ) 


EXPENDABLE  WEIGHT 


EQUIPMENT 

EQUIPMENT 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR. (DTU) 


CODE  IDENTIFIER.  203 
QUANTITIES  1 

WEIGHT  8C.51  LBS 
RELIABILITY 
It  KR  2 


203  345  403 

13  1 

VOLUME 
.9770 


1.67(FT**3) 


COMMUNICATIONS 

CONFIGURATION  


EQUIPMe 

EQUIPMf 


NT 

NT 


UNIFIED  LINK-COMMON  ANTENNAS 


COOE  IDENTIFIER  202 

QUANTITIES  1 

WEIGHT  37.42  LBS 

RELIABILITY 

IERR* 4 *+*********** 


103  306  401 

12  1 
VOLUME 
.9862 


DOWNLINK 
6C3  202 


PLUS 
5C3 

2 11 
1.68(FT#*3> 


POWER  REQUIREMENT 


506  701  1203  603 

POWER  REQUIREMENT 
106.68 (LBS) 


POWER  REQUIREMENT 


2 

POWER 


REQUIREMENT 


ELECTRICAL 


CONFIGURATION  

EQUIPMENT  " 

QUJPMENT 


POWER 

ShUM  AND  DISCHARGE  REGULATION  - PAODLE  MOUNTED  SOLAR  ARRAY 
COOL  IDENTIFIER  414  515  269  650  7C2 

QUANTITIES  2 11  2 2 1 

WtlGHT  215.85  LBS  VOLUME  2.50(FT**3)  POWER  DISSIPATION 

HAkNESS  WEIGHT  77.7(LBS)»  SOLAR  ARRAY  WEIGHT  62.8(LBS) 

RELIABILITY  .9421 


MISSION  EQUIPMENT 

WEIGHT  91C.00 
RELIABILITY 


LBS  VOLUME 

*9000 


35.97(FT**3) 


78.9 


63.5 


35.4 


136*6 


POWER  REQUIREMENT  960*0 


WATT 

WATT 

WATT 

mat 

WAT 

WAT 


VI-/S 


synch  earth  obs  sat  cseos)  noi-i-3 


> * ♦ * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


25.2  (FT**2), 

2355.9(BTU/HR), 

0.0 ( WATT-IN) , 
A. 2 (FT) 

123.7  (BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATE  UAL 
RADIATOR  (ACTIVE) 


UNIT 


I ERR 


TOTAL 

11C000101I 


WEIGHT 
12.8 
A,  A 
3.1 
_56.° 

76.3 


STRUCTURES 


!KIN  THICKNESS  .019  (IN) 

STRINGER  N0.,THICKN£SS,H1. 
fEi^^^.^NO.iTHICKNlLSS^HT, 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FCRWAKD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  CRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATfcR  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


*9 

26.1 


(FT**2) 

(FT+*2) 


90.0 ( BTU/HR ) 
244  5. 9 ( BTU/HR ) 
677*3 (WATT-IN) 
2516.6  (BTU/HR) 


164. 

.169  UNU  SPACING 
.030  (IN),  CENTER 
107.18  (LBS) 

25.6  (LBS) 

67.'3  (LBS) 


81910.347 
• 112 
.757 


0.000 


(IN), 

.390 

(IN) 

UN), 

HEIGHT 

,560 

(INI 

UN), 

2.379 

(IN) 

(IN), 

AFT 

.030 

(IN) 

frtr  * A 


SYNCH  EARTH  OBS  SAT  CSEOS)  NQ1-1-3 
* * + ASSEMBLY  DESCRIPTIONS  - - 0ESI6N  NUMBER  1 ♦ * * * 


STABILIZATION  AND  CONIRCL 


IDENT 

' TYPE 

NO, 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

1601 

VALVE  DRIVER  ASSY 

2 

1.6 

. 2 

1.0 

2203 

CONTROL  ELECT  RNCS 

2 

7.1 

.1 

62.0 

1615 

EARTH  SENSOR 

1 

13.4 

.5 

15,6 

1303 

REACTION  WHEEL 

1 

5.1 

.1 

•3 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 
Wt 1GHT 

UNIT. 

VOLUME 

UNIT 

POWER 

618 

THRUSTER 

12 

• 4 

.0 

0,0 

634 

THRUSTER 

4 

.7 

.0 

, 1 

907 

1003 

^OUUON  VALVE 

5 

9 

1.3 

• 5 

.1 

.1 

0.0 

0.0 

409 

PRESSURE  RtGULATR 

1 

1 

4.1 

• 4 

0.0 

. 20  3 

ISOLATION  VALVE 

6.0 

• 6 

0.0 

1124 

TANK 

1 

11.5 

2.4 

0.0 

506 

TANK 

1 

6.1 

• 2 

0.0 

701 

RELIEF  VALVE 

2 

.2 

.0 

0.0 

1203 

FILL  + DRAIN  VALV 

1 

• 2 

.0 

0.0 

603 

FILL  + VENT  VALVE 

1 

• 1 

.0 

0.0 

DATA 

IDENT 

203 

PROCESSING -AND  INSTRUMENTATION 

UNIT  UNIT 

OlSIKl  TOLEMETRY  *°1  "EIS?l  VCL"5S 

UNIT 

POWER 

3.0 

203 

TIGITAL  TELEMETRY 

1 

6.9 

,2 

3.0 

345 

TAPE  RECORDER 

3 

16.  e 

• 4 

25.0 

403 

CQMMD  DFCCD+D1STR 

1 

12.3 

• 2 

7.5 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

20  2 

ANTFNN A 

1 

X 

6.4 

, 7 

0,  0 

103 

BASE3ND  ASSY  UNIT 

1 

2.0 

• 0 

• 5 

306 

B^SMITTER 

2 

2,1 

• 0 

10.  9 

401 

RECEIVER 

1 

3.9 

, 1 

6,  3 

503 

COMMAND  S1G  COND 

2 

1*5 

• 0 

• 9 

603 

CIPLEXER 

1 

3.1 

.0 

1,0 

202 

312 

ANTENNA 

TRANSMITTER 

i 

6.4 
0-  ■> 

.7 

. n 

0.0 
1 c a 

c/“  J As 


SYNCH  EARTH  DBS  SAT  (SEOS)  NO  1-1-3 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
414  DISCHGE  REGULATOR 
515  SHUNT  REGULAT OR 
269  BATTERY 
650  BATTERY  CHARGER 
702  POWER  CONTkOL 


UNIT 

WEIGHT 

9.7 
H • 3 

71.3 

9.7 
9.4 


UNIT 

VOLUME 

.2 

.0 

• 4 

* 2 

.6 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  910.0 

STABILITY  AMO  CONTROL  37.9 

AUXILIARY  PROPULSION  50.5 

DATA  PROCESSING  00.5 

COMMUNICATIONS  37. 4. 

BATTERIES  142.6 

POWER  CONTROL  . 73.3 

SOLAP  ARRAY  62.3 

HARNESS  77.1 

STRUCTURE  149.1 

SOL  AF  ARRAY  DRIVE  10,4 

THERMAL  CONTROL  76.3 

OPY  WEIGHT  1708.5 

PROPELLANT  108.7 

SATELLITE  ADAPTER  67.3 


TOTAL  LAUNCH  WEIGHT  1884.4 


UNIT 

POWER 

9.0 

0.0 

0.0 

9.0 


0.0 


GRAVSAT  NQ1-1-9 


* + * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  i *•*  * + 


< 

* 


ST  ABILI7 AT  ION  ANO  CCNTRCL  „ 

CONFIGURATION  THREE  AXIS  MASS  EXPULSION 

POINTING  ACCURACY  • • 30O0U0 ( OF G. T 

AUXILIARY  PROPULSION 

CONFIGURATION hGNCPRCPE  LLANT 

TOTAL  IMPULSE  • 07059*  <L 8—SEC I 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  IDTUJ 

CCM°UTE  R OPERATIONS  RATE  « O.f(IPS) 

CD0 I TABLE  ENGINEERING 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FFAME  WORDS 
main  crame  sample  RATt 
MAIN  FRAME  WORD  LINGTH 
NUMBER  OF  SLBFRAMt  S 
SUBFRAME  RATE 

NUMBFR  OF  WORDS  PIR  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS. 

PRIMARY  DOWNLINK  DATA  RATE  » 1 28. 000 ( KB  PS ) 

SEPARATE  DOWNLINK  DATA  RATE  - O.OOOTKBPS) 

ELECTRICAL  POWtR 

COF  F IGUR  AT  I UN  - - ShULT  - BOOT  MOUNTED  SOLAR  ARRAY 


DATA 
69. 

6 9. 

10  0* 

13* 

5. 

1.0000 

6 A* 


MISSION  EQUIPMENT  DATA 

0* 

8: 

0* 

0* 

0*0000 
n . 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  A FLA 
INSTALLED  BATTERY  CAPACITY 
PEGINNING  OF  LIFE  PCwER 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDER 


REL 

C 


VET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  tQUIPMLNT 
TOTAL  SATbLLITL 
MOMENTS  OF  1NLKT1A 

CENTER  OF  GRAVITY 


196.99 
59.  9f 
B.OC 
351.P5 


( 


WATTS 
SO  FT 
AMP-HR 
WATTS 


^ABILITY 


1630.3  LBS 
LENGTH- 

57.2  IN. C 1.95 

19.2  IN.  ( -.99 

76. A IN. ( 1.99 

(SLUGS*FT**2)  IXX  « 
X-CG 

31.7  IN. ( *80 


739.5  KG) 


M) 

3! 

M) 


95.3 

32.0 


LAUNCH  WEIGHT 
HEIGHT 


■ 1699.0 


IN.  ( 

IN.  ( 


2.92 
• 61 


M) 

M) 


95.3 

32.0 


LBS  ( 
WIDTH 
IN.  ( 
IN*  ( 


768.9  K( 


2.92 
• 81 


M) 

Ml 


921.9  IVY  * 1633230.3 

Y-CG 

0.0  IN. ( 0.00  M) 


IZZ  * 1633230*3 

Z-CG. 


0.0  IN* ( 0*00  M) 


NFIGURATION  SINGLE  SYSTEM 

APOGEF. /PERIGEE /INCLINATION 
MISSION  LIFETIME 
MF.AN  MISSION  DURATION 
RELIABILITY 


160.1/  160./  90.0 

6*  0( MO) 

5»'6  ( MO) 

->«95 


VI- 17 


GRAVSAT  N01-1-4 


* * * * 


SUBSYSTEM  OF SCR  I PTI ONS  - - DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND 


CONFIGURATION IHR  £E 

Equipment  cooc 


t 

EQUIPMENT 


CQNTRCL 

I AXIS  MASS  EXPULS  ION 
HER  1501  16C 1 1413  1718 


IDEN1  I 
QUANTITIES  , 

WEIGHT  5 3*30  LBS 
Rl LIABILITY 
IERR  0 


2 1 
VOLUME 
• 9743 


18G3 

1*  23  C FT **3 ) 


AUXILIARY  PROPULSION 

EQUIPMENTTCGDc  I0e5tIF1ERP  834  834  906  1015  499  203  1118 

EQUIPMENT  QUANTITIES  6 2 5 9 15}M(FJW|* 

DRY  WEIGHT  241*89(LBS),  EXPENDABLE  WEIGHT 

RELIABILITY  .98P2 

ItRR  11 


DATA  PROCESSING  AND 
CONFIGURATION  

r A i i * r>  ii  ••  u t /*»  r-i  f *r  M 


| QUI PMcNT  CODE  IDENTIFIER  203 
Squipment  QUANTITIES  ^ , 1 

WEIGHT  19*93  LBS 
RELIABILITY 
TERR  . 1 


INSTRUMENTATION  , 

SPECIAL  PURPOSE  PROCESSOR  (DTU) 


406 

1 VOLUME 
.9928 


^CONFIGURATION  UNIFIED  L I NK-COMMON_ ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  227 
EQUIPMENT  QUANTITIES  1 

WtlGHT  14,67  L8S 
RELIABILITY 
I ERR* ******  ******** 


306  401 

1 1 
VOLUME 
• 9913 


103 

1 


,28(FT**3 ) 


503  603 

• 19 (FT**3 I 


ELFCTRICAL  POWER 

CONFIGURATION  - - SHUNT  - BODY 
FQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  6 

WUGHT  6C.90  LBS 
HARNESS  WEIGHT 
RELIABILITY 


MOUNTED  SOLAR  ARRAY 
204  303  1202 

2 VOLUME  1*  31 (FT** 

84  « 8( L8S T » SOLAR  ARRAY  WE  I 
.9905 


HT 


MISSION 


EQUIPMENT 
. WEIGHT 


RELIABILITY 


225,00  LBS 


VOLUME 

9000 


8*91  (Ft**-3  I 


POWER  REQUIREMENT 


536  701  1203  603 

1111 
POWER  REQUIREMENT 
537*  68  (LBS) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 

POWER  DISSIPATION 
29 • 2 (LBS  ) 

POWER  REQUIREMENT 


56.0  WATT 
1*0  WATT 

8,5  WAT1 

9,3  WAT1 

187,0  WAT1 

60.0  }WAT‘ 


&I-IS 


GRAVS  AT  N01-1-4 


* * * * SUBSYSTEM  DESCRIPTIONS  (COMTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER. 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STCRED  ENERGY 


6.2  CFt«2». 

66  7.OI0TU/HFI.  WIpfcMIFfotH** 

U1Q.3(W4TT-IN)>  VARIABLE  CCNOUCTANCE  H.P. 
X,Q  (f-T)  AVERAGE  HEaT  LOAD 

97.6  ( BTU) 


1.2  (FT»*ZI 
7. A ( FT**2 ) 
115.0(BTU/HR j 
682.0 ( BTU/HR I 
988. 2 (WATT**  I N ) 
494.7  (BTU/HR) 


THmu  CONTROL  VMCN1  WE IGHT  UBS. 

INSULATION  1?.9 
HEAT  PIPES  6.0 
PHASE  CHANGE  HATE  FIAL  2.4 
RADIATOR  (PASSIVE)  3.9 


IERR 


TOTAL 

1111011011 


31.3 


STRUCTURES  „ 

SKIN  THICKNESS  .018  (IN) 

STRINGER  N0.,THICKNESS,H1. 

FRAME  NQ.,THICKNESS,HT. 

GRID  BEAM  - THICKNESS 

ENCCOVER  THICKNESS-  FCRWARD 
EQL'IPMcNT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  CRIVE  WT. 
ADAPTER  WEIGHT 


211. 

5, 

. 16C  ( 
,030  ( 
253.  7 


Iin!,  CENTER 
7 (LBS) 

2 (LBS) 

7 (LBS) 


SPACING 


3184.662 
' .137 

IG  4.604 

0.000 


< IN)  A 
(IN)  * 
(IN), 
(IN), 


HEIGHT 

AFT 


.476 
.684 
2.252 
• 030 


GRAVSAT  NG1-1-4 


* * * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  X * * * * 
STABILIZATION  AND  CONTRCL 


IDENT  TYPE 
1501  CONTROL  S-LECT. 
lfcOl  VALVE  DRIVER  ASSY 
1413  POWER  CONVERTER 
1719  PATE  I NT  EOF.  GYRO 
1803  FARTH  SENSOR 


AUXILIARY  PROPULS IDN 


IDENT  TYPE 
634  THRUSTER 
THRUSTER 
ISOLATION 


334 

906 

1015 

499 

203 

1118 

536 

701 

1203 

603 


FILTER 


VALVE 


PRESSURE  REGULATR 
ISOLATION  VALVfc 
TANK 
TANK 

RELIEF  VALVE 
FILL  ♦ DRAIN  VALV 
FILL  ♦ VENT  VALVE 


DATA  PROCESSING  AND  If 

IDENT  TYPE 
2C3  DIGITAL  TELEMETRY 
406  COMMD  DECOD+D ISTR 

COMMUNICATIONS 

IDENT  TYPE 
227  ANTENNA 
103  BASEBNO  ASSY  UNIT 
306  TR ANSMITTL  R 
401  RECEIVER 
503  COMMAND  SIG  CCND 
603  CIPLEXER 


MO. 

1 

2 

1 

1 

1 


MO* 

6 

2 

5 

9 

1 

1 

7 

1 

1 

1 

1 


MO. 

1 

1 


MO. 


UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

10.0 

.1 

4.0 

1.6 

.2 

1.0 

15.9 

.4 

0.0 

9.6 

.2 

32.0 

14.6 

.2 

19.0 

UNIT 

UNTT 

UNIT 

WEIGHT 

VOLUME 

POWER 

.7 

.0 

1 l 

.7 

.0 

• 1 

.7 

.1 

0.0 

• 5 

.1 

0.0 

4.1 

.4 

0.0 

6 . C 

.6 

0.  o 

10.2 

1.3 

0.0 

110.0 

4.5 

0.  0 

.2 

' .0 

0.0 

• 2 

.0 

o.o 

• 1 

.0 

0.0 

IENTATION 

UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

0.9 

.2 

3.0 

11.0 

• 1 

5.5 

UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

• 8 

.0 

0.0 

2.0 

.0 

.5 

2.1 

.0 

10.9 

3.9 

• 1 

6.3 

1.5 

.0 

. 9 

3.1 

• 0 

1.0 

o r-  1A\ 


GRAVSAT  NOi-l-A 


* * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

I DENT  TY»E 
163  SHUNT  REGULATOR 
20A  BATTERY 
303  PATTER Y CHARGER 
1202  POWER  CONTROL 


UNIT 
WEIGHT 
A. 2 
8.6 
3.5 
11.6 


UNIT 
VOLUME 


t 


WEIGHT  SUMHAPY 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

225. C 

STABILITY  AND  CONTROL 

A3. 3 

AUXILIARY  PROPULSION 

2A1.9 

DATA  PROCESSING 

19.9 

COMMUNICATIONS 

1 A * 9. 

BATTERIES 

17.2 

POWEP  CONTROL 

A3. 7 

CONVERTERS 

10. 0 

SOLAP  APRAY 

29.2 

HARNFSS 

8 A « 8^. 

STRUCTURE 

331.3 

THERMAL  CONTROL 

31.3 

OFY  WEIGHT 

1092. A 

PROPELLANT 

537.9 

SATELLITE  ADAPTER 

« 

63.7 

TOTAL  LAUNCH  WEIGHT 

169A.0 

ux-1  *-•»-* 


UNIT 

POWER 

0.0 

0.0 

O.C 


0.0 


MAGSAT-B  N01-1-5 


* * $ SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * * * * 


< 

< 


STABILI ZATI ON  AND  CONTROL 

CONFIGURATION SPIN  CONTROL  . 

POINTING  ACCURACY  • . 500000 ( D EG « ) 

AUXILIARY  PROPULSION 

CONFIGURATION.  - - MONO® ROPELL ANT 

TOTAL  IMPULSE  • 6055. (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPH^P  PROCESSOR  (DTb» 

COMPUTER  OPERATIONS  RATE  - 0.CIPS1  cur tu,,#tuc 

COP  I TABLE  ENGINEERING 

NUMBER  OF  COMMANDS  

NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 

NUMBERMOFRwJrDS  PER  SUBFRAME 

C°I!I!WI8KWSn  - - UNIFIED  LINK-COMMON  ANT ENNAS 

PRIMARY  DOWNLINK  DATA  RATE  ■ 32*000l KBPS> 

SEPARATE  DOWNLINK,  DATA  RATE  « 0.000(KBPS1 

ELCONFIGURATIONR-  - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 
POWER  REQUIREMENT  81.51  WATTS 

TOTAL  SOLAR  ARRAY  AREA  60.59  SQ  FT 

MTIfPI  ia^:§8  iffiS*- 

VFCH^^5^aKo5N  - - CYLINDER 

WET  SATELLITE  WEIGHT  * 433. 

DIMENSIONS  L 

EQUIPMENT  BAY  AO. 8 IN*  € l.OA 

MISSION  EQUIPMENT  12.0  IN.C  .32 

TOTAL  SATELLITE  53.6  IN.C  1.36 

MOMENTS  OF  INERTIA  IS LUGS*FT**2 ) IXX 


DATA 
32. 

256. 

13. 

0. 

10  . 

.1290 

66. 


MISSION  EQUIPMENT  DATA 

O.i 

0. 

0.1 
O.i 
0. 

0.0000 

0. 


n m 


< 


196.4  KG) 


M) 

M 

HI 


60.0 

21.3 


IN. 
IN. 


WEIGHT 


A 50. 9 LBS 


T\U  f 


GHT 

■ w 

WIDTH 

1.73  R) 

( 1.73 

M) 

68.0 

IN.M 

( .59 

H ) 

21  .3 

IN.  ( 

.59  HI 

reliabi 

CON 


CENTER  OF  GRAVITY 


28.6  IN 


f?Y 

ONFI GURATION  - - SINGLE  SYSTEM 
APOGEE/ PERIGEE/ INCLINATION 
MISSION  LIFETIME.^ 

M|AN  MjSJ^N  DURATIO' 


x:f 


5546 


,73  H) 


IYY  *> 
Y-CG 
0.0  IN.  ( 


2522A2.6  III  • ^252292*6 
0.00  M)  6.0  ZN«:t  0*60  Ml 


297./  _ 

12.0 (MO) 
10.9 (MO) 
.738 


297.7  96.0 


■tt-l  A 


MAGS  AT-B  NQl-l-5 


* * SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * ♦ ♦ 


STABILIZATION  ANO  CONTROL 

CONFIGURATION  - •SPIN  CONTROL 
EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  4 1 

WEIGHT  32*05  LBS 
RELIABILITY 
I ERR  0 


303  *03  603 

1 11 
VOLUME 
.9636 


806  1*13 
1.29(FT**3> 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  03*  83*  906  1003  *99  203  1116 

EQUIPMENT  QUANTITIES  6 2 * „ 1 , „1  1 

WEIGHT  89**3  LBS  VOLUME  3.80<FT**3) 

DRY  WEIGHT  53.03CL8S)#  EXPENDABLE.  WEIGHT 

RELIABILITY  .9078 

I ERR  11 


DATA  PROCESSING 
CONFIGURATION 
EQUIPMENT 
EQUIPMENT 


ANO  INSTRUMENTATION 
• - SPECIAL  PURPOSE 


CODE  IDENTIFIER  203 
QUANTITIES  1 

WEIGHT  21.18  LBS 
RELIABILITY 
I ERR  1 


PROCESSOR  (DTU) 


*03 

1 VOLUME 
.9933 


COMMUNICATIONS  

CONFIGURATION UNIFIED 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  13. 37 
RELIABILITY 


I err** *******  ****** 

ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  - BODY 
EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  , . 3 

WEIGHT  50.07  LBS 

HARNESS  WEIGHT 
RELIABILITY  ' 

MISSION  EQUIPMENT  . ' 

WEIGHT  66. 00. LBS 

! RELIABILITY 


LINK-COMMON  ANTENNAS 
227  103  306  *01 

1 1 1,1 

LBS  VOLUME 

• 9565 


«39t  FT9*3) 


503  603 

l 1 
•17C FT**3) 


MOUNTED  SOLAR  ARRAY 
202  303  1202 

2 VOLUME  1 1.05CFT**3I 

21.ULBS)»  SOLAR  ARRAY  WEIGHT 


VOLUME 

.9000 


2.62<FT**3) 


POWER  REQUIREMENT 


506  701  1203  603 

1111 
POWER  REQUIREMENT 
36«*0(LBS) 


POWER  REQUIREMENT 


OWER  REQUIREMENT 


'OWER  DISSIPATION 
Z9.8a8S> 


POWER  REQUIREMENT 


10.*  WATT! 
1.0  WATT! 

10*5  WATT 

19.5  WATT 

90.3-  WATT 
*040  WATT 


VI  -7.  3 


MAGSAT-B  NOl-1-5 


« * * 4 SUBSYSTEM  DESCRIPTIONS  (CONTINUED! 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  pm 
“1AT  PIPe 


HEAT  PIPE  LENGTH 
STORED  ENERGY 

THERMAL  CONTROL  WEIGHT 


3.6  (FT**2)* 

2 99.9{ 8TU/HR) * 

O.O(WATT-IN)# 
3.3  (FT) 

72.1  ( BTU) 


INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

LlOOOOiOU 


WEIGHT 
12.0 
3.5 
1 .3 

2.3 

"l9T5 


STRUCTURES 

iTRINJERCNo!if  HICKNESS 

FRAME  ND.*THICKNE$S*HT. 
GRID  BEAM 

ENDCOVER  THICKNESS-  , 
EQUIPMENT  BAY  STRUCTUR 
SOLAR  ARRAY  BOOM  AND  “ 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE 
AVERAGE  HEAT  LOAD 


(LBS) 


| FI** 2) 


HePi 


A. 9 (Ft**2) 
122*2 ( BTU/HR) 
422.1 (8TU/HR) 
693.1 (WATT-IN 
270.0  (BTUYHR 


.009  (IN) 
* HT. 

253. 

*' 

* HT. 

5. 

. * 

THICKNESS 

• 080  ( 

IN)* 

IRWARD 

.030  ( 

IN),  C 

WT. 

57*1 

(LBS) 

(RIVE  WT. 

0.0 

C LBS ) 

17.8 

(LBS) 

SPACING 

:R 


3558.304 
.081 


2.240 

0.000 


(IN)* 

(IN>* 

(IN)* 

(IN)* 


HEIGHT 

AFT 


• 264  (IN) 
.407  (IN) 
1*120  (IN) 
•030  (IN) 


-ft't-lA 


MAGSAT-B  NQ1-1-5 


* * * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  l ♦ ♦ ♦ * 


STABILIZATION  AND  CONTROL 


IDENT  TYPE 

UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

203  VALVE  DRIVER  ASSY 

1 

1.6 

• L 

5.9 

303  SUN  SENSOR 

1 

♦ 3 

.0 

.0 

403  NUTATION  DAMPER 

1 

2.8 

• 3 

0.0 

603  CONTROL  ELECTRNCS 

1 

7.4 

• 4 

3.5 

806  EARTH  SENSOR  ASSY 

1 

4.1 

.1 

1.0 

1413  POWER  CONVERTER 

1 

15.9 

• 4 

0.0 

AUXILIARY  PROPULSION 
IDENT  TYP  E 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

034  THRUSTER 

6 

.7 

• 0 

.1 

034  THRUSTER 

906  ISOLATION  VALVE 

2 

.7 

.0 

• 1 

4 

.7 

.1 

0.0 

1003  FILTER 

9 

.5 

•1 

0.0 

499  PRESSURE  REGULATR 

1 

4.1 

.4 

0.0 

i???  HsrioN  mvE 

1 

1 

6.0 

18.5 

• 6 
1 .6 

0.0 

0.0 

506  TANK 

1 

6.1 

.2 

0.0 

701  RELIEF  VALVE 

1 

.2 

© 0 

0.0 

1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 

1 

.2 

• 0 

0.0 

1 

• 1 

• 0 

0.0 

DATA  PROCESSING  AND  INSTRUMENT  ATI ON 

UNIT 

UNIT 

UNIT 

IDFNT  TYPE  _ „ „ 

NO. 

WEIGHT 

VOLUME 

POWER 

203  DIGITAL  TELEMETRY 

1 

8.9 

• 2 

3.0 

403  COMMD  DECOD+DISTR 

1 

12.3 

.2 

7.5 

COMMUNICATIONS 

IDENT  TYPE 

NO. 

UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

227  ANTENNA 

1 

.8 

• 0 

o.c 

103  BASEBND  ASSY  UNIT 

1 

2.0 

.0 

' .5 

306  TRANSMITTER 

1 

2.1 

.0 

10.4 

401  RECEIVER 

1 

3.9 

• i 

6.3 

503  COMMAND  SIG  COND 

1 

1.5 

• 0 

• 4 

603  BiPLEXER  , 

L 

3.1 

• 0 

l.< 

HAGS  AT-B  N01-1-5 


* • ♦ ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 


IOENT  TYPE 
103  SHUNT  REGULATOR 
202  BATTERY  . 


303  BATTE 
1202  POWER 


CHARGER 

ONTRQL 


M 


4.2 

9.5 

3.5 

11.6 


HT  VOlJmE 


WEIGHT  SUMMARY 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

66.0 

STABILITY  AND  CONTROL 

16.2 

AUXILIARY  PROPULSION 

53.0 

DATA  PROCESSING 

21.2 

COMMUNICATIONS 

13.4 

BATTERIES 

19.0 

POWER  CONTROL 

31.1 

CONVERTERS 

15.9 

SOLAR  ARRAY 

29.8 

HARNESS 

21.1 

STRUCTURE 

90.5 

THERMAL  CONTROL 

19.5 

ORY  WEIGHT 

396.7 

PPOPELL  ANT 

36.4 

SATELLITE  ADAPTER 

17.8 

TOTAL  LAUNCH  WEIGHT 


450.9 


Ml 

0.0 

0.0 

0.0 

0.0 


SPECIAL  MULT  ISPEC  IMAG/ANAL  SYST  (SMIAS)  NOl-1-6 


i 

yi 

r- 


SYSTEM  DESCRIPTION  - - OES1GN  NUMBER  1 + '♦  * * 
STABILIZATION  ANO  CONTROL 


CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

POINTING  ACCURACY  - • 300000 < DF G. ) 

AUXIUARY  PPOP.ULSION 

CONFIGURATION  MONCPROPELLANT 

TOTAL  IMPULSE  - t> 2 1> 5 7 • (LB-SEC  ) 

DATA  PROCESSING  AND  INS  TkUME N T AT  I ON 

CONFIGURATION SP L UAL  PURPOSE  PROCESSOR  (DTU) 

COMPUTER  OPERATIONS  RATE  « O.(IPS) 

CDPI  TABLE  ENGINEERING 

NUMBER  GF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUB FRAMES 
SURFRAMt  RATE 

NUMBEO  GF  WCRDS  PIR  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
PRIMARY  DOWNLINK  DATA  RAT c - 0.CQO(KBPSI 

SEPARATE  DOWNLINK  DATA  RATE  ■ 1 28. 000 ( KBPS  I 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  ANO  DISCHARGE  REGULATION  - PADDLE-  MOUNTED  SOLAR  ARRAY 


DATA 

32. 

6 A « 

16. 

8. 

3. 

1.0000 

32. 


MISSION  EQUIPMENT  DATA 

0< 


129. 

100. 


8* 

2. 

1.0000 

64. 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  of  LIFE  PLWER 
VEHICLE  SIZING 

CONFIGURATION  CYLINDER 


742.16 

83.91 

100.00 

1068.41 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


WET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


2142.6  LBS 
LENGTH 

40.6  IN.  ( 1.  C3 

31.6  IN. ( .60 

72.1  IN. ( 1.63 

(SLUGS  + FT**2  J IXX  • 
X-CG 


( 972.0  KG) 


M) 
M ) 
M ) 


67.6 

52.5 


LAUNCH 

HEIGHT 


WEIGHT 


2223.3 


IN.  ( 
IN.  ( 


1.72 

1.33 


M) 

M) 


67.6 

52.5 


LBS  ( 1008.9  KG 

WIDTH 


}R:i 


1*72  M) 
1.33  M) 


CENTER  OF  GRAVITY 
EL  I ABILITY 

CONFIGURATION SINC-LE  SYSTEM 

APOGEE /PERIGEE/ INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION  • 
RELIABILITY 


39.4  IN. ( 1.00  M) 


357.9  IYY  ■ 1454584.4  * III  - 

y_C  (J 

0.0  IN.  ( 0.00  M) 


1939704.0 
Z-CG 

0.0  IN. ( 0.00  M) 


19323.1/19323. 
36*  0 ( MO) 
31. 19  (HO) 
.1713 


/ 0.0 


3 tfO,  '■ 


LX- IA 


SPECIAL  MULTISPEC  1MAG/ANAL  SYST  (SHIAS)  N01-1-6 


* * * SUBSYSTEM  DE  SCR  IPTI CNS DESIGN  NUMBER  1 + * + * 

STCQNFIGUP  ATIONN-  -0MS5LEXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
EQUIPMENT  CUTE  IDEM  I FItk  1601  2203  1315  1303 
EQUIPMENT  QUANTITIES  2222 

WE  IGHT  5 E • 4 0 LBS  VOLUME  1.77<FT*+3» 

RELIABILITY  . 9 946 

I FRR  10 

AUXILIARY  PROPULSION 

CONFIGURATION MON CPROPELL ANT  ^ 

EQUIPMENT  CODE  IDENTIFIER  81b  834  907  1003  499  2C  3 1130 

EQUIPMENT  OUANT 1TIL5  IB  b 5^9  2 1 2 

WEIGHT  39C.92  LBS  VOLUME  10.46<FT**3) 

DRY  WEIGHT  92«60(  LBS ) » EXPENDABLE  WEIGHT 

RELIABILITY  .9050 

ItRR  1 


DATA  PROCESSING  AND  INSTRUMENTATION  _ „ . 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  CDTU) 

EQUIPMENT  CLDE  IDENTIFIER  203  ““ 

EQUIPMENT  QUANTITIES  1 

WEIGHT  3C.11  LBS 
RELIABILITY 
ItRR  2 


203  403 

VOLUME 

.9700 


954<F.T**3) 


COMMUNICATIONS  

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  *“ 

EQUIPMENT  QUANTITIES 


202 
1 


103  3C6  A 01 

12  2 

WEIGHT  42.84  LBS  VOLUME 

RELIABILITY  .9897 

I ERR* ***  + ♦>►  + + + 


POWER  REQUIREMENT 


511  701  1203  603 

12  11 
POWER  REQUIREMENT 
29  6. 32 ( L BS  ) 


PLUS  DOWNLINK 
503  603  202 

3 11 

l»75(FT+*3 J 


POWER  REQUIREMENT 


312 

2 

POWER  REQUIREMENT 


^CONFIGURATION* SHUhT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


FQUIPMENT 

Equipment 


CUOE  IDENTIFIER  412 
QUANT  11 1LS  2 

WEIGHT  226.98  LBS 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  1COC.OO  LBS 
RELIABILITY 


515  269  650  702 
10  2 2 1 . _ , 
VOLUME  2,74<FT**3» 

92.9(LBS)>  SOLAR  ARRAY  WEIGHT 
.9167 


POWER  DISSIPATION 
58 . A (LBS  ) 


VOLUME 

.9000 


39.53(FT**3> 


78.9 


13.5 


35#  A 


125.3 


POWER  REQUIREMENT  500.0 


watt: 

WATT 

WATT 

WATT 

MATT 

WAT 


£-l/\ 


SPECIAL  MULTISPEC  IMAG/ANAL  SYST  CSPIASI  N01-1-6 


» ♦ * SUBSYSTEM  DESCRIPTIONS  (COMINUEO) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER, 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


2 1*4  (FT**2>» 

2027.4(BTU/HR), 

C.O(WATT-IN), 
A. 5 (FT) 

106.7  ( BTU) 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


,9  (FT*+2) 
22. A (FT++2) 
9C«  0 ( BTU/HR ) 
HL17, 4 ( BTU/HR) 
730,1 ( WATT— I N 
2141.5  (BTU/HR. 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE.  MATERIAL 
RADIATOR  (PASSIVt) 


UNIT  WEIGHT  (LBS) 
14.  6 
<u7 
2,7 
13.6 


IERR 


TOTAL 

11C0001011 


STRUCTURES 

SKIN  THICKNESS  .021  (INI 

STPINGER  N0.,TH1CKNLSS,HT. 

FRAME  N3.,HICKNbS$,HT. 

GRID  BEAM  THICKNESS 

ENDCOV^R  THICKNESS-  FCRWAKD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  CRIVE  WT. 
ADAPTER  WEIGHT 


35.6 


165, 

5. 


1 186 
,030 
151 


(IN)J  „ SPACING 
(IN),  CENTER 
•'7  (t-?S) 


81910.347 
.124 
5,236 
O.OUO 


IN) 

IN 

IN 

IN 


HEIGHT 

AFT 


•433  (IN 
.621  IN 
2.618  IN 
.030  (IN 


✓ 41'  < ^ X » 

24.19  (LBS) 


SPECIAL  MULT ISPEC  1HAG/ANAL  SYST  C SMI  AS  1 NOl-1-6 


♦ ♦ ♦ ASSEMRLY  DESCRIPTIONS  -r  - DESIGN  NUMBER  1 + * + + 
STABILIZATION  AND  CONTP.CL 


IDENT  TYPE 

1601  VALVF  DRIVER  ASSY 
2203  CONTROL  tLCCTRNCS 
1815  EARTH  SENSOR 
1303  Ft  ACTION  WHEEL 


AUXILIARY  PROPULS ICN 

IDENT  TYPE 
819  THRUSTER 
THRUSTER 
ISOLATION  VALVl 
F I L T E P , 

PRESSURE  REGULATR 
Isolation  valve 

JtHw  VALVE 
FILL  + DRAIN  VALV 
FILL  ♦ VENT  VALVt 


83  A 
907 
1003 
499 
203 
1130 


1203 

603 


NO. 

2 

2 

2 

2 


NO. 

lb 

6 

5 

9 

2 

1 

2 

1 

2 

1 

1 


UNIT 

UNIT 

UNIT 

WEIGhT 

VOLUME 

P QW£P 

1.6 

. 2 

1.0 

7.1 

. 1 

62,0 

15.4 

.5 

15.6 

5.1 

0 1 

• 3 

UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

.4 

• 0 

Q.C 

.7 

.0 

.1 

1.3 

• 1 

0.0 

* 5 

• 1 

' 0,0 

4.1 

.4 

0.0 

6.0 

o 6 

0.0 

17.3 

3.2 

0.  0 

11.5 

.2 

:i 

8:8 

.2 

.0 

0.0 

.1 

• 0 

0,  0 

DATA  PROCESSING  AND  INSTRUMENTATION 
IDENT  TYPE  UNTT 

Ixl  telemetry 

203  DIGITAL  TLLEMETk Y 
403  CCMMO  DECGO+DISTR 


NO*  WEIGHT  VOLUME  POWER 
1 8.9  .2  3.0 

l 8.9  .2  3.0 

1 12.3  .2  7.5 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103 
306 
401 
503 
60  3 
20  2 
312 


^?£g^9.ASSY  UNIT 


-PANSMITTER 
PFCEIVcR 
COMMAND  SIG 
CIPLEXER 
ANTENNA 
TRANSMITTER 


COND 


NO. 

1 

2 

2 

3 

1 

1 

2 


UNIT 

WEIGHT 

8.4 
2.G 
2.1 
3.9 

1.5 

3.1 
8.4 

2.2 


UNIT 

VOLUME 

.7 

:8 

.0 

.7 

.0 


UNIT 

POWER 

0.0 

. .5 

10,9 

6,3 

,9 

1.0 

0.0 

15.8 


<•"'1 


V 


SPECIAL  MULT 1SPEC  IMAG/ANAL  SYST  (SMIAS) 


♦ * ♦ ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDpNT  TYPE 
A12  riSCHGE  REGULATOR 
515  SH'JNT  RFGULATCR 
26Q  PATTERY 
650  BATTERY  CHARGER 
702  POWER  CONTROL 


UNIT  UNIT  UNIT 
NO.  WEIGHT,  VOLUME  POWER 
2 16. A .A  0,0 

10  2.3  .0  0.0 

2 71.3  .A  0,0 

2 9.7  .2  9.0 

1-  9, A .6  0.0 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 
STABILITY  ANf)  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTERIES 
POWER  CONTROL 
SOLAR  ARRAY 
HARNESS 
STRUCTURF 
SOLAR  ARRAY  DRIVE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

1000.0 
56. A 

92.6 
30.1 
A2.U 

1A2.6 
6 A » A 
58. A 
92, 9_ 
196.9 
9.7 

35.6 
18AA.5 

296,3 

80.5 


TOTAL  LAUNCH  WEIGHT  2223.3 


NO  1-1— 6 


HEAT  CAP  MAP  MISSICN  F/0  (HCMMl  NOi-1-7 


* ♦ * * SYSTEM  DESCRIPTION DESIGN  NUMBER  1 * * * * 

STC0NFI6URATI0NN-  -°f!ls  ^EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
POINTING  ACCURACY  *>  , 300000  ( Of  G.  ) 

AUXILIARY  PROPULSION  „ , „ 

CONFIGURATION  MCNCPR0P5LLANT 

TOTAL  IMPULSE  ■ 4E05 3. (LB-StC ) 

DATA  PROCESSING  AND  INS  TRUhE  NT  At  ION 

CONFIGURATION  SPLCIAL  PURPOSE  PROCESSOR  (OTU) 


( 

u 


COMPUTER  OPERATIONS  RATE 
CD0 I TABLE 

NUMBER  OF  COMMANDS  _ 

NUMBFR  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMP  It  RATE 
MAIN  FRAME  WORD  LiNGTH 
NUMBER  OF  SOBFRAMIS 
SUBFRAME  RAIL 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNII16D  LINK-COMMON 

PRIMARY  OQWNL INK  DATA  RATE  ■ 
JCpAPATE  DOWNLINK  DATA  RATE  « 


O.i(IPS) 


ENGINEERING 


DATA 
3 2. 
64. 
16. 

6. 

3. 

1. 

32. 


OOCO 


MISSION  EQUIPMENT  DATA 

0. 

123. 

100. 

8 a 

llcooo 

64. 


ANTENNAS  PLUS  DOWNLINK 
?.CO0(K^P§J 


128.  000(  KBP5 


AND 


electpical  power 

CONFIGURATION SHUM 

POWER  REQUIREMENT 
' TOTAL  SOLAR  ARRAY 
INSTALLED  BATTERY 
BEGINNING  OF  LIFE 
VEHICLE  SIZING 

COL  FIGURATION CYLINDER 


DISCHARGE  REGULATION 
726.58  WATTS 
AREA  82.15  SQ  FT 

OPACITY  100,00  AMP-HR 

PlWtR  1045.05  WATTS 


- PADDLE  MOUNTED  SOLAR  ARRAY 


WET  SATELLITE  WEIGHT 
CIMENS  TONS 

EQUIPMENT  BAY, 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


GRAVITY 


CENTER  OF 
RELIABILITY 

CONFIGURATION  - - SINGLE  SYSTEM 

apog^e/perigee/inci ination 

MISSSON  LIFETIME 
MEAN  MISSION  CUKAT1CN 
RELIABILITY 


2170. C LBS 
LENGTH 
41,0  IN. I 1.04  M> 

31.5  IN. ( .80  Ml 

72.6  IN. I l.e4  Ml 
(SLUGS*FT**2)  IXX  “ 

X-CG 

39.5  IN.  I 1.00  Ml 


{ 984.  3 KG) 


1.4 

!.5 


LAUNCH  WEIGHT  ® 2251.6 

HEIGHT 

1.74  Ml 


LBS  ( 1021.3  KG 

WIDTH 


}R:i 


1.3  3 Ml 


8.4 

2.5 


l!l:l 


l:n 


33 


363.0  IYY  • 1491167.9  III  “ 


19323.1/19323.  / 
36.  0 (MO) 

31. 5(M0) 
.'721 


0.0  IN 


0.0 


*1? 


0.00  M) 


1962455.5 
Z-CG, 


0.0  IN* ( 0.00  M) 


-l/\ 


HEAT  CAP  MAP  MISSICN  F/Q  (HCMM ) N01-1-7 


* * * SUBSYSTEM  HE  SC  R I PTI  CiNS DESIGN  NUMBER  1 * * * * 


STABILIZATION.  AND  CONTRCl 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  2 

WEIGHT  A3. 00  LBS 
RELIABILITY 
IERR  10 


VOLUME 

.9675 


1.24(FT**3) 


AUXILIARY  PROPULSION 

CONFIGURATION  MDNCPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  616  834  907  1003  499  2C3  1130 

EQUIPMENT  QUANTITIES  18  6 5 9 2 1 2 

WEIGHT  369.24  LBS  VOLUME  lC.45(FT+*3) 

DRY  WEIGHT  99.03U8S),  EXPENDABLE  WEIGHT 

RELIABILITY  . 9468 

IERR  1 


DATA  PROCESSING  AND 
CONFIGURATION  


INSTRUMENTATION 
SPECIAL  PURPOSE 


EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  6C.51  LBS 
RELIABILITY 
IERR  2 


PROCESSOR  (OTU) 


203  345  403 

13  1 

VOLUME 
.9637 


COMMUNICATIONS 

CONFIGURATION  - - UNIFIED 
EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  42.84 
RELIABILITY 
IERK**  + + l*'  + *+*,l'++*** 


LINK-COMMON  ANTENNAS 


202 

1 

LBS 


103  306  401 

12  2 
VOLUME 
.9897 


1.67(FT**3 ) 


PLUS  DOWNLINK 
503  603  202 

3 11 

1.75(FT**3 


POWER  REQUIREMENT 


509  701  1203  6C3 

POWERREQUIREMENT 
271. 21 ( LBS ) 


POWER  REQUIREMENT 


312 

POWER  REQUIREMENT 


ELECTRICAL  POWER  .•  , 

CONFIGURATION  - - SHU  FT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
EQUIPMENT  CODE  IDENTIFIER  412  515  269  650  702 

EQUIPMENT  QUANTITIES  2 10  2 2 1 

WEIGHT  226.98  LBS  i VOLUME  2.74(FT**3)  POWER  DISSIPATION 

HAP.NsSS  WLIGHT  . 103.3U9S)*  SOLAR  ARRAY  WEIGHT  57*2<LB5) 

RELIABILITY  .9167 


MISSION  EQUIPMENT 

WEIGHT  100C. 00  LBS 
RELIABILITY 


VOLUME 

.9000 


39.53(FT**31 


78.9  WATT 


.3  WATT 


63.5  WATT 


35*4  WATT 


122*7  WATT 


POWER  REQUIREMENT  425*0  WATT 


Vl -3  3 


HEAT  CAP  HAP  MISSION  F/0  ( HCKM ) N01-1-7 


* * + SUBSYSTEM  DESCRIPTIONS  (COITINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER. 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


2G.  6 ( FT++  2 )# 

1966.1 ( 3TU/HK }» 

O.O(wATT-lN), 
A. 5 (FT) 

115*2  OTU) 


THEPN Al  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADliTOR  (PASSIVE  ) 


UNIT 


I ERR 

STRUCTURES 

SKIN  THICKNESS 


TOTAL 

1U0001011 


WEIGHT 
16.8 
A. 9 
2.9 
13.0 

35.5 


(IN) 


„ . __  .021 

STRINGER  NO.>TrlICKNfcSS>HTa 
FRAME  N0.,T4ICKNfcs!,HT. 

GRID  BEAM  THICKNESS 

t NCCOVER  THICKNESS-  FCRWARD 
E Ot'I°M£NT  BAY  STRUCTURE  WTa 
SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT  * 


BATTERT  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HtATfcR  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H, 
AVERAGE  HEAT  LOAD 


(LBS 


♦ 9 

21.5 


(FT**2) 


(FT**2) 

90«0 ( BTU/ HR ) 
2036.1CBTU/HR) 
736,0(WATT-IN) 
2056,3  (8TU/HP) 


166.  , 81910.367 

5.  , .125 

.107  (IN),  SPACING  5.267 

.030  (IN),  CENTER  0.000 

156.16  (LBS) 

26. 7 (LBS) 

81.6  (LBS) 


(IN) 

, 

♦ 636 

[IN) 

(IN) 

, 

.626 

t inS 

(IN 

, 

HEIGHT 

2.636 

(IN 

p 

AFT 

.030 

llN) 

Vi- 


HEAT  CAP  MAP  MI  SSI tN  f/0  (HCMM ) NOl-1-7 


ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  1 
STABILIZATION  AND  CONTRCl 

UNIT  UNIT 

I DC NT  TYPE  10.  WEIGHT  VOLUME 

1601  VALVE  DRIVER  ASSY  2 1.6  .2 

2203  C DNTP.OL  ELECT RNCS  2 7.1  .1 

1815  FARTH  SENSOR  1 15.4  .5 

1303  FE  ACTION  WHEEL  2 5.1  .1 


AUXILIARY  PROPULSION 

IDF- NT  TYPE 
818  THRUSTFR 
034  THRUSTER 
907  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1130  TANK 
509  TANK 

7C1  RELIEF  VALVE 
1203  FILL  ♦ DRAIN  VALV 
603  FILL  ♦ VENT  VALVE 


UNIT 
WEIGHT 
.4 
.7 
1.3 
.5 
4.1 
6.0 
17.3 
16.0 
• 2 
.2 
• 1 


UNIT 

VOLUME 

.0 
.0 
• 1 
• 1 
.4 
• 6 
3.2 
.6 
.0 
.0 
. 0 


DATA  PROCESSING  AND  INSTRUMENTATION  „ 

UNIT  UNIT 

IDENT  TYPE  10.  WEIGHT  VOLUME 

203  CIGITAL  TELEMETRY  1 0.9  .2 

203  DIGITAL  TELEMETRY  1 8.9  .2 

345  TA»E  RECORDER  3 16.6  .4 

403  CQMMO  D6C0D+D ISTR  1 12.3  .2 


COMMUNICATIONS 

IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

202  ANTENNA 

1 

8.4 

*7 

0.0 

103  BASE9ND  ASSY  UNIT 

1 

2.0 

• 0 

.5 

306  TRANSMITTER 

2 

2.1 

• 0 

10.9 

401  RECEIVER 

2 

3.9 

• 1 

6.3 

503  COMMAND  SIG  COND 

3 

1.5 

• 0 

• 9 

603  CIPLEXER 

1 

3.1 

.0 

1.0 

202  ANTENNA 

1 

8.4 

.7 

o.o 

312  TRANSMITTER 

♦ 2 

2.2 

• 6 

15.8 

+ 


V I - 3 i 


STEREOSAT  NCI-1-8 


► * * SYSTEM  DESCRIPTION  DESIGN  NUMBER  1 + * * * 


t 

u » 


STAB  ILI7AT  ION  AND  CONTRU  , 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH 

POINTING  ACCURACY  ■ . 30GDC0 ( DFG. ) 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MCN [PROP eL LANT  cro% 

TOTAL  IMPULSE  ■ 2794 . ( LB-SOC ) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION S PE UAl_P URPOS-  PROCESSOR 


MOMENTUM  WHEEL 


(DTI) 


ENGINEERING 


32 • 000 ( KB P! 
128.  000 ( KB PJ 


COMPUTER  OPERATIONS  RATE  ■ O.KIPS) 

CDPI  TABLE 

NUMBER  OF  COMMANDS  

NUMBER  OP  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  CR  AME  WORD  LENGTH 
NUMBER  UF  SUBFRAMIS 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 

^CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS  .PLUS . DOWNLINK 

PRIMARY  DOWNLINK  DATA  RATE- 
SEPARATE  DOWNLINK  UTA  KATE  » 

ELCONFIGURATIONR-  - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 
POWER  REQUIREMENT  343. 54  WATTS 

TOTAL  SOLAR  ARRAY  A FcA  142.06  SQ  FT 

INSTALL?!)  BATTERY  CAPACITY  14.00  AMP-HR 

BEGINNING  QF  LIFE  PCWER  640.29  WATTS 

VEcJN^tGURAtlSN  CYLINDER 

WET  SATELLITE  WEIGHT  - 897.6  LBS 

DIMENSIONS  „ LLNGIH 

EQUIPMENT  BAY  r , 108,5  IN.  ( 2.76 

MISSION  EQUIPMENT  15.1  IN. ( .38 

TOTAL  SATELLITE  123.6  IN. ( ,3.14 

MOMENTS  QF  INERTIA  <SLUGS*FT*J2 ) IXX  - 

CFNTER  OF  GRAVITY  60.0  IN. ( 

RECONFIGURATTON  SINGLE  SYSTEM 

APOGEE /PERIGEE/ INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  CURATI 
RELIABILITY 


DATA 
32. 

32. 

125. 

6. 

2. 

1.0000 

64. 


MISSION  EQUIPMENT  DATA 

0. 

128. 

100. 

8 • 

2. 

l.COOO 
64. 


( 407.2  KG) 


M) 

M) 

M) 


1.52  M) 


120.0 

25 .2 


LAUNCH  WEIGHT 
HEIGHT 


948.1 


2 47.9 


0.0 


IN.  ( 
IN.  ( 

IYY  • 
Y-CG 
IN.  ( 


3.G  5 
.64 


M) 

N) 


lI?:S 


LBS  ( 
WIDTH 


430.1  KG 


IN.  ( 
I N»  I 


3.05 
• 64 


hi 

Ml 


1578116.1 
C.00  M) 


IZl  • 1578116*1 

Z-CG, 


0.0  IN. ( 0.00  Ml 


312.1/, ,312./  96.5 
36*'0{  MO) 

31.'0  ( MO) 

*709 


STEREOSAT  NOl-l-li 


+ * * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * ♦ * ♦ 

STconfigurationN-  -°!!assLexpulsion  with  PITCH  MOMENium  bhtfcL 
EQUIPMENT  CUOE  IDENT I HER  1601  22U3  1815  1305 
EQUIPMENT  QUANTITIES^  ,2  2 1 1 

WEIGHT  37.80  LBS  VOLUME 

RELIABILITY  .9550 

ItRR  10 


» 

Oi 

Si 


1.19<FT**3) 


AUXILIARY  PROPULSION 

^°Q^^Sf(feNDE-IDEK^;?8PE8Li§NT83A  906  1003 
EQUIPMENT  QUANT|TUS5iai  J2  9 VOLUME  ? 


DRY  WEIGHT 

RELIABILITY 

ItKR 


35.23( LB^). 
• 9479 

10 


A 99  2G3  1109 

111 
2,93(FT**3> 


EXPENDABLE  WEIGHT 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTU) 
EQUIPMENT  CODE  IDENTIFIER  203  2C3  403 

EQUIPMENT  QUANTITIES  1 1 1 _ 

WEIGHT  3C.11  LBS  „ VOLUME 
RELIABILITY  .9700 

IcRR  2 

C°CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS 

EQUIPMENT  CODE  IDENTIFIER  227  103  306  401  503 

EQUIPMENT  QUANTITIES  , „ ,2  1 ...  2 1 

WEIGHT  23.62  LBS  VOLUME 

RELIABILITY  .9793 

UKR*************** 


.54<FT**3) 


DOWNLINK 
603  227 

f28CFt**3)2 


ELECTRICAL  POWER 
CONFIGUR 
EQUIPMEN 
EQUIPMENT 


CONFIGURATION SHUNT  - BODY  MOUNTED  SOLAR^AR  RAY 

EQUIPMENT  CODE  IDENTIFIER 


106 

QUANTITIES'  12 

WEIGHT  103.47  LBS 
HARNESS  WLICHT 
RELIABILITY 


MISSION  EQUIPMENT 

WEIGHT  11C.00  LBS 
RELIABILITY 


VOLUME 

.9000 


4.36{FT**3) 


POWER  REQUIREMENT  103.6 


212  3C3  1202 

2 VOLUME  2.13CFT++3) 

43  «2( LBS) t SOLAR  ARRAY  WEIGHT 
.9146 


503  701  1203  603 

power2requirement 
1 5.66 { LBS l 


POWER  REQUIREMENT 


312 

POWER  REQUIREMENT 


POWER  DI SS* r « i tun 
69.0  tLBb ) 


. .3 


13.5 


35o4 


a » a.  u 


POUER  REQUIREMENT  100.0 


watt; 


WATT! 


watt: 


WATT 


H « I » 

WATT 


JS-IA 


STEREOSAT  NCI-1-8 


* ♦ SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 

radiator  AREA 

HEAT5R  POWER, 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


11. A (FT*+2), 

106 2.0 ( BTU/HR ), 

23A3A.7(WATT-IN) 
7.7  (FT) 
109.0  ( BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


WE  IGHT 
36.  A 
6.1 
2.7 
7.2 


I ERR 


TOTAL 

UilOllOll 


STRUCTURES 

SKIN  THICKNESS  ,C12  (IN) 

STRINGER  N3.,THJCKNLSS>H1. 

FPAM5  NO. /THICKNESS, HT. 

GRID  BEAM  THICKNESS 

iBUM'SHiM0" ANC  LRIVE  “T- 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


1.2  ( FT  + + 2 ) 
12.5  ( FT**2 ) 
H5.0(eru/HR) 
1197 • 0 ( BTU/HR ) 
1599. 6 (WAT T~ IN) 
861.8  ( BTU/HR I 


6 A.  A 


287.  , 

.096  (IN)*  SPACING 

.030  (IN),  CENTER 
72. A (LBS) 


3597.266 

z'Mi 
0.000 


(IN), 

1181: 

(IN), 


HEIGHT 

AFT 


• AAO 

:lil 

• 030 


M:1  !t8ii 


(IN 


(IN) 


Vl-S? 


STERFOSAT  N01-1-6 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER 


STABILIZATION 


CQNTRCL 


IDENT  TYPE 

1601  VALVE  DRIV-ER  AS5Y 
2203  CONTROL  E LfcCTPNCS 
1615  EARTH  SENSOR 
1305  REACTION  WHEEL 


UNIT 
WEIGHT 
1.6 
7,1 
15. A 
5.0 


UNIT 

VOLUME 

.2 
.1 
.5 
. I 


AUXILIARY  PROPULSION 
IDENT  TYPP 

at o thruster 

b 3A  THRUSTER 
9^6  ISOLATION  VALVE 
1003  FILTER 
A99  PRESSURE  REGULATR 
203  ISOLATION  VALVfc 
1109  TANK 
503  TANK 

701  PCLIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT 

WEIGHT 

• A 


UNIT 

VOLUME 

.0 


DATA  PROCESSING 


INSTRUMENTATION 


IDENT  TYPE 
203  DIGITAL  TELfMETRY 
203  DIGITAL  TELEMETRY 
A03  COMMD  DECOD+DISTR 


UNIT 

WEIGHT 

6.9 

8.9 
12.3 


UNIT 

VOLUME 

.2 

. 2 

.2 


COMMUNICATIONS 

IDENT  TYPE 
227  ANTENNA 
103  PASFBND  ASSY  UNIT 
306  TRANSMITTER 
A01  RECEIVER 
503  COMMAND  SIG  CQND 
603  CIPLEXFR 
227  ANTENNA 
312  TRANSMITTER 


UNIT 

WfclGHT 

• 8 


UNIT 

VOLUME 

.0 


* 


Gfr-t  A 


STEREOSAT  NQ1-1-8 


* * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 
ICENT  TYPE 

ho* 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

106 

SHUNT  REGULATOR 

12 

4.3 

• 1 

0.0 

212 

8ATTFRY 

2 

15.7 

. 1 

0.0 

303 

PATTeRY  CHARGER 

2 

3.5 

.1 

0.0 

1202 

POWER  CONTROL 

1 

11.6 

• 3 

. 0. 0 

WEIGHT  SUMMARY 


NAME 

WEIGHT 

MISSION  EQUIPMENT' 

110,0 

STABILITY  AND  CONI 

FROL 

37.6 

AUXILIARY  PROPULS] 

ION 

35.2 

DATA  PROCESSING 

30.1 

COMMUNICATIONS 

23.6 

BATTERIES 

31.4 

POWER  CONTROL 

70.1 

SOLAR  ARRAY 

69.6 

HARNESS 

43.2 

STRUCTURE 

376.1" 

THERMAL  CONTROL 

54.4 

DFY  WEIGHT 

661.6 

PROPELLANT 

15.9 

SATELLITE  ADAPTER 

50.5 

TOTAL  LAUNCH  WEIGHT 


946*1 


j 


S-ASAT-B  NO 2- 1-1 


t * * SYSTEM  DESCRIPTION  Dfc SIGN  NUMBER  l * * + * 


£ 

T 

< 


MOMENTUM  WHEEL 


. (DTU) 

PS) 

ENGINEERING 


DATA 
32. 

64. 

16. 

6. 

UOOGO 

32. 


MISSION 


STABILIZATION  AND  CONTRCL  „ 

CONFIGURATION  NASS  EXPULSION  WITH  PITCH 

POINTING  ACCURACY  « • 2500G0 ( Dr G* ) 

AUXILIARY  PROPULSION 

CONFIGURATION  MCN CPRGPE LLANT 

TOTAL  IMPULSE  • 14626* (LB-SEC ) 

DATA  PROCESSING  AND  INS  TRUMLNT  ATIGN 

CONFIGURATION  SPECIAL  PURPOSc  PROCESSOR 

COMPUTER  OPERATIONS  RATE  » C. (I 

CD0 I TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WGRO  LENGTH 
NUMBER  OF  SUBFRAMtS 
SUBFRAMt  RATE. 

NUMBER  OF  WORDS  PER  SUBFRAMt 
COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS  FLU 
FRIMARY  DOWNLINK  DATA  KATE-  , 0 • OOO | KBPS j 

SEPARATE  DOWNLINK  DATA  RATE  - 1 29 . COO  ( KBPS  ) 

^CONFIGURATION*-  - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
POWER  RFQU1RE  Mt  NT  1263,94  WATTS 

TOTAL  SOLAR  ARRAY  A )£ A , 279.92  ?2  FL. 

INSTALLED  BATTERY  CAPACITY  100.00  AMP-HR 

BEGINNING  OF  LIFE  PtWbk  3447.97  WATTS 

V6»5^?8n  - - CYLINDER 


EQUIPMENT  DATA 

0. 

128. 

100. 

8. 

2. 

1.0000 

64. 


OCWNLXNK 


WET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


2568.6  LBS 
LENGTH 


( 1165.1  KG) 


35.6 

35.0 

7C.6 


IN.  ( 
IN.  ( 
IN.  ( 


•5? 


HI 

M) 


GRAVITY 


CENTER  OF 

REfcMHMHTION  - - SINGLE  SYSTEM 
APOGEE /PER IGE£ /INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATItN 
F§LI  ABILITY 


• f 

1.79 

(5LUGS+FT*+2 ) IXX  • 

Xnr  QQ 

40.2  IN. ( 1.02  M) 


59.4 

58.3 


LAUNCH  WEIGHT  • 2661.2 

HEIGHT 

IS: I 1:11  SI 


11:5 


LBS  ( 1207.1  K61 

WIDTH 


IS:!  1:1m! 


1419.8 


I YY  “ 
Y-CG 
0.0  IN. ( 


1425947.3 

0.00  M) 


HZ  ■ ^7^47975.5 

0.0  IN. C 0.00  Hi 


390.1/  380, 

36„0(M0) 
31.61M0) 
.1725 


/ 07.0 


j 


SKASAT-B  N02-1-1 


* * SUBSYSTEM  DESCRIPTIONS  ~ **  DESIGN  NUMBEP  1 * * * * 


\ 


STABILIZATION  AND  CONTH 

CONFIGURATION ' NAS 

EQUIPMENT  CODE  10LNTI 
EQUIPMENT  QUANTITIES 
W £ I G 'I  T 3 

tt  liability 

: l rr 

AUXILIARY  PROPULSION 
CONFIGURATION  - - MOM 
EQUIPMENT  CODE  IDLNTI 
EQUIPMENT  QUANTITIES 
WEIGHT  13 
DRY  WEIGHT 
RELIABILITY 
ILKR 

DATA  PROCESSING  AND  INS 

CONFIGURATION  SPL 

EQUIPMENT  CODE  IDfcNTl 


^EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
HEP  1601  2203  1815  1303 

7,90  L8S2  2 VOLUME  1.16<FT**3I 

.9550 

10 


2C3  1121 
1 


CPROPELLANT  , 

HER  BxU  834  9C6  1003  499  _ 

7.24  LBS2  4 VOLUME  9 4.25(FT**3> 

? 54.13(LBS)»  EXPENDABLE  WEIGHT 

.9299 

10 


EQUIPMENT  QUANTITIES 
WtiGHT  6 

reliability 

IfcRR 

COMMUNICATIONS 

CONFIGURATION  UNI 

EQUIPMENT  CODE  IDENT1 

* — QUANTjLXifc*j 

WEIGHT  2 

reliability 

1 t RK+  **-**** 


CIAL^ PURPOSE  PROCtSSOR  (DTU) 
HER  203  2D  3 345  403 


(.51  LBS 
2 


VOLUME 
.9637 


1.67 (FT**3  ) 


cwuirriu n i 

EQUIPMENT 


POWER  REQUIREMENT  76.9 


506  701  1203  603 

12  11 
POWER  REQUIREMENT 
6 3. 10  ( L BS  ) 


POWER  REQUIREMENT  63.5 


FIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
HuR  227  103  3C6  401  5C3  6t  3 227 

3.62  LBS2  1 VOLUME  .2B(FT**3) 

. 979  3 

******** 


312 

POWER  REQUIREMENT 


electrical  power 

CONFIGURATION  SHU 

EQUIPMENT  CODE  1QENTI 
§ QUlPMcNT  QUANTITIES 
WtiGHT  30 
HARNESS  Wtl 
RELIABILITY 


MISSION  EQUIPMENT  , _ „ _ • 

WEIGHT  1367.00  LBS 
RELIABILITY 


VOLUME 

,9000 


54.02(H**3» 


35.* 


H ANO  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
HER  424  532  269  650  702 

C. 32  LBS2  10  VOLUME  4;29(FT+*3)  POWER  DISSIPATION  16B7.9 

C-HT  115 • Q( LBS ) > SOLAR  ARRAY  WEIGHT  194.91LBS) 

.9616 


POWER  RFOIlYRFMFMT  070*0 


WATTS 


WATTS 


WATTS 


WATTS 


WATTS 

uitt4 


FA  - / A 


SEASAT-B  NO  2-1-1 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER 


STABILIZATION 


CONTRCL 


IOENT  TYPE 

1601  VALVE  DRIVER  ASSY 
2203  CONTROL  ELECTKNCS 
1615  EARTH  SENSOR 
1303  REACTION  HHUEL 


UNIT 

WEIGHT 

1.6 

7.1 
15. A 

5.1 


AUXILIARY  PROPULSION 


I DE  NT  TYPE 
610  THRUSTER 
634  THRUSTER 
906  ISOLATION 


634 

906 

1003 

499 

203 

1121 

506 

701 

1203 

603 


um  RE  RF.GULATR 
ISOLATION  VALVE 
TANK 
TANK 

RELIEF  VALVE  , 
FILL  + DRAIN  VALV 
FILL  + VENT  VALVL 


VALVE 


UNIT 

WEIGHT 

• A 
.7 
.7 
.5 

4.1 

6.0 

17,0 

6.1 
o 2 
.2 

* 1 


DATA  PROCESSING 


INS 1RUHENTATI0N 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
203  DIGITAL  TELEMETRY 
345  TAPE  RECORDER 
403  CQMMD  DECOD+D ISTR 


UNIT 
WEIGHT 
6.9 
6.9 
16. & 
12.3 


COMMUNICATIONS 

UNIT 

UNIT 

IDENT  TYPE 

LO. 

WEIGHT 

VOLUME 

227  ANTENNA 

2 

o 8 

-.0 

103  PASEBND  ASSY  UNIT 

1 

2.0 

.0 

306  TRANSMITTER 

2 

2.1 

9 0 

401  PFCEIVER 

i 

3.9 

• 1 

503  COMMAND  SIG  CCND 

2 

1.5 

.0 

603  DIPLEXFR 

1 

3.1 

.0 

227  ANTENNA 

2 

.6 

.0 

312  TRANSMITTER 

2 

2.2 

• 0 

+ * + ♦ 


’fr4rm\  A 


SsASAT-B  NO  2-1-1 

* * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

UNIT 

UNIT 

' UNIT 

IDENT  TYPE 

L0«  WEIGHT 

VOLUME 

POWER 

424  CISCHGE  REGULATOR 

2 32.0 

• 6 

0.0 

532  SHUNT  REGULATOR 

10  6. 5 

.1 

0,0 

269  BATTERY 

2 71.3 

.4 

0.0 

650  PATTERY  CHARGER 

2 9.7 

.2 

9.0 

702  POrfER  CONTROL 

1 9.4 

.6 

0,0 

EIGHT  SUMMARY 

NAME 

WEIGHT 

MISSION  EQUIPMENT 

1367.0 

STABILITY  AND  CONTROL 

37.9 

AUXILIARY  PROPULSION 

54.x 

DATA  PROCESSING 

60.5 

COMMUNICATIONS 

23.6 

BATTtRIES 

142.6 

POWER  -CONTROL 

157.8 

SOLAR  ARRAY 

194.9 

HAPNESS 

115. G. 

STRUCTURE 

165.1 

SOLAR  ARRAY  DRIVE 

32.4 

THERMAL  CONTROL 

114.7 

DRY  WEIGHT 

2465.4 

PROPELLANT 

63.1 

SATELLITE  ADAPTER 

92.7 

TOTAL  LAUNCH  WEIGHT  2661*2 


V(-^5' 


ENVIRONMENTAL  MONITOR 


(EMS)  N02-1-2 


► * * SYSTEM  DESCRIPTION  DESIGN  NUMBER  1 * * + + 

STABILIZATION  AND  CON7RLL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

POINTING  ACCURACY  • • 300000  ( DE  G.') 

.UXILIAPY  PROPULSION 

CONFIGURATION  MGNCPRCPELL ANT 

TOTAL  IMPULSE  - 2430b* ( L B— SEC ) 

>ATA  PROCESSING  AND  INSTRUMENTATION 
CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTU) 


COMPUTER  OPERATIONS  RATE  - 
CDPI  TABLE 

NUM9FR  OF  COMMANDS 
DUMBER  OF  MAIM  FRAME'  WORDS 
MAIN  FRAME  SAMPLl  RATE 
MAIN  FRAMe  WORD  LENGTH 
NUMBER  OF  SUBFRAfUS 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PLR  SUBFRAME 
:OMMUNIC  ATIONS 

CONFIGURATION  - - UNIFIED  UNK-COMMDN 
PRIMARY  DOWNLINK  DATA  RATE  - 
SEPARATE  DOWNLINK  DATA  RATE  « 


C.  (IPS) 


ENGINEERING 


DATA 

32« 

32. 

125. 

8. 

2. 

1.0000 

64. 


MISSION  EQUIPMENT  DATA 

0 . 

128. 

100. 

9. 

l.COOO 

64. 


PRIMARY  DOWNLINK  DATA  RA 
_ SE PARATE  DOWNLINK  DATA  R 
ELECTRICAL  POWER 


ANTENNAS  PLUS  I 
32. COO (KBPS) 
1 28. COO ( KBPS ) 


DOWNLINK 


CONFIGURATION  SHUNT  AND  DISCHARGE  R 

POWER  REQUIREMENT  603.54 

TOTAL  SOLAR  ARRAY  AFEA  144.38 

INSTALLED  BATltRY  CAPACITY  40. OC 

8FGINNING  OF  LIFE  PCWfcR  1778.36 

VEHICLE  SIZING 

c UFFlGUR AT ion CYLINDER 


REGULATION  - 
4 WATTS 


PADDLE  MOUNTED  SOLAR  ARRAY 


SQ  FT 

AMP-HR 

WATTS 


WET  SATELLITE  WEIGHT 
TIMFNS IONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERT  I A 


CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  


T ■ 1580.4  LBS  ( 

LENGTH 

39.9  IN.  ( 1.  01 

27.0  IN. ( .68 

66.6  IN. < 1.70 

<SLUGS+FT*+2 ) IXX  ■ 
X-CG 

36.5  IN. ( .93 


716.9 


66.5 

44.9 


LAUNCH  WEIGHT  ■ 
HEIGHT 

i IH:i  h) 


1641, 


LBwidth 
5 IN* ( 

9 IN.  ( 


744.4 

1.69  f 
1.14  f 


457.2 


IYY  « 
Y-CG 
0.0  IN. ( 


952103, 


2297330.4 

Z-CG 

) IN. ( 0.00 


SINGLE  SYSTEM 


«0SGSFI^Pt5^TEI^NtUNA1IDN 


FISSION  LIFtl 
FEAN  MISSION 
RELIABILITY 


DURATICN 


486.1/  161 

24.'0(M0) 
21.-51M0) 

. 720 


/100, 


ENVIRONMENTAL  MONITOR  SAT  t EM  S » N02-1-2 


SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  I * * * + 
STABILIZATION  AND  CONTRCL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

CUDE  IDEMlfUk  1601  2203  1815  1322 
EQUIPMENT  QUANTITIES  2211 


QUANTITIES 
WEIGHT  6 2*00 
RELIABILITY 

IiRR 


VOLUME 

*9707 


1.95(FT**3) 


AUXIITARY  PROPULSION 

CONFIGURATION  MON CPR uPE L L ANT 

EQUIPMENT  CODE  IDENTIFIER  629  839  907  1003  999  203  1129 

EQUIPMENT  QUANTITIES  12  A 5 9 1 1 1 

WtlGHT  226*25  LBS  VOLUME  6.37<FT**3) 

DRY  WEIGH]  63,8A(LB$]>  EXPENDABLE  WEIGHT 

RELIABILITY  .9003 

I E KR  0 


POWER  REQUIREMENT 


521  701  1203  603 

12  11 
POWER  REQUIREMENT 
192*91 (LBS) 


DATA  PROCESSING  AND 


CONFIGURATION  SPECIAL 

Equipment  code  identifur 

EQUIPMENT  “ 


INSTRUMENTATION 
SPECIAL  PURPOSE 


QUANTITIES 
WEIGHT  6C*51 
RELIABILITY 
I ERR 


203 

1 

LBS 


fc  PROCESSOR  ( 
203  395  903 

13  1 

VOLUME 
.9770 


OTU) 


1.67(FT**3) 


POWER  REQUIREMENT 


COMMUNICATIONS 

link-common  antennas  plus  downlink 

§9Ul^iNI  Cc,DE  IDtNTX  HER  227  103  306  901  503  603  227  312 

EQUIPMENT  QUANTITIES  2121  2122 

RELIABILITY 3*6Z  LBS  907V3LUME  *2e(FT+*3)  POWER  REQUIREMENT 

IL  RP.*  ******  #*♦+****  * 

ELECTRICAL  POWER 

.^V^T  *N0  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
CEDE  IDCNUflER  909  531  239  609  702 

EQUIPMcNt  QUANTITIES  2 0 2 2 1 

WEIGHT  15  9*10  - LBS  VOLUME  9.10(FT*+3)  POWER  DISSIPATION 

HAKNtSS  WEICHT  82.6RBS)*  SOLAR  A&RAY  WEIGHT  100.MLSS)  ' 

RELIABILITY  *9590 


KQUlPM^Nt  QUANTITIES  u 2 ' 0 Z 

WEIGHT  159*10  - LBS  VOLU 

HAKNtSS  WEICHT  82.8RBS) 

RELIABILITY  *9590 


MISSION  EQUIPMENT 

WEIGHT  625*00 
RELIABILITY 


VOLUME 

.9000 


29.72CFT**3) 


POWER  REQUIREMENT 


68.6  WATTS 
•3  WATTS 

63*5  WATtS 

37lt  OKI IJ 

963*1  WATTS 
300AD  WATtS 


FMVIPONMENTU  MONITOR  SAT  (EMS)  MD2-1-Z 


♦ * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


* 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER  , 

HP  AT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


21.9  (FT*+2)» 

2C72. 2 ( 6TU/HP  )> 

2AA47.4(WATT-IN), 
A. 2 (FT) 

107.5  (toTU) 


THEPMAL  CONTROL  WEIGHT 

INSULATION 
Hr  AT  PIPbS 

aH ASE  CHANGE  MATtUAL 
RADIATOR  (PASSIVE) 


UNIT 


ILKR 


TOTAL 

llllOilOii 


WEIGHT 
13.7 
A,  A 
2.7 
13.9 

~~3A?7 


CATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
8 ATTEPY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVFRAGE  HEAT  LOAD 


(LBS) 


1.1  (FT**2> 
23.0  (FT**2> 
96. 9< BTU/HR ) 
2169.li  tJTU/HR) 
676. 7( WATT-IN) 
1663*1  (BTU/HR) 


STRUCTURES 

SKIN  THICKNESS  .018  (IN) 

STRINGER  NO., THICKNESS, HT.  177.  , 

FRAME  NO., THICKNESS, HT.  5.  , 

GRID  BEAM  THICKNESS  .156  (IN), 

ENCCOVER  THICKNESS-  FCRWARD  .03C  (IN) 

EQUIPMENT  BAY  STRUCTURE  WT«  112.13 

SOLAR  ARRAY  BGDM  AND  IRIVE  WT.  31,19 

ADAPTER  WEIGHT  60.9 


SPACING 
CENTER 
(L«S) 

(LBS) 

(LBS) 


3184.662 
• 114 
4. 459 
0.000 


(IN)# 

.3  71'  j 

(IN), 

.568  \ 

(IN)# 

• HEIGHT 

2. 229  ( 

(IN)# 

AFT 

• 030  ( 

Vl-Vf 


ENVIRONMENTAL  MONITOR  SAT  (EMS)  NQ2-1-2 


* * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * + * 


STABILIZATION  AND  CONTROL 

[DENT 

TYPE 

NO* 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

L601 

VALVE  DRIVER  ASSY 

2 

1.6 

.2 

l.C 

2203 

CONTROL  ELlCTRNCS 

2 

7.1 

.1 

62. G 

L81  5 

EARTH  SENSOR 

1 

15. A 

.5 

15.6 

1322 

FE ACTION  WHEEL 

1 

31.0 

• 3 

10. c 

AUXILIARY  PROPULSION 
IDFNT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

82  9 

THRUSTER 

12 

.6 

.0 

0.0 

63  A 

THRUSTER 

A 

.7 

.0 

• 1 

907 

ISOLATION  VALVE 

5 

1.3 

.1 

0.0 

100  3 

FIUrR 

9 

• 5 

.1 

0,0 

A99 

PRESSURE  REGULATR 

1 

A • 1 

.A 

o.c 

203 

ISOLATION  VALVE 

1 

6.0 

.6 

o.c 

112  A 

tank 

1 

11.5 

2.  A 

0,0 

521 

TANK 

1 

22.0 

1.1 

0.0 

701 

RELIEF  VALVE 

2 

• 2 

,0 

0,0 

1203 

FILL  + DRAIN  VALV 

1 

.2 

.0 

0,0 

603 

FILL  + VENT  VALVE 

1 

• 1 

.0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 


I DENT 

TYPE 

NOj 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203 

DIGITAL  TELEMETRY 

8.9 

.2 

3.  ( 

203 

DIGITAL  TfcLCMlTRY 

l 

8.9 

.2 

3.C 

3A5 

TAPE  RECOKDLR 

3 

16.6 

.A 

25. < 

AO  3 

COMMD  OFCGO+O ISTR 

1 

12.3 

.2 

7.! 

COMMUNICATIONS 
[DENT  TYPE 

NG. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

227 

ANTMNA 

2 

.8 

.0 

0,0 

103 

FA  SF.8N0  ASSY  UNIT 

1 

2.0 

.0 

.5 

306 

TRANSMITTER 
Ft  CEIVSR 

2 

2,1 

.0 

10,9 

A01 

1 

3.9 

.1 

6.3 

503 

COMMAND  SIG  COND 

2 

1.5 

• 0 

.9 

603 

CIPLEXER 

1 

3.1 

.0 

1.0 

227 

ANTENNA 

2 

.8 

• 0 

O.C 

312 

TRANSMITTER 

2 

2.2 

.0 

15.8 

ENVIRONMENTAL  MONITOR  SAT  (EMS)  N02-1-2 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
*09  OISCHGE  REGULATOR 
531  SHUNT  REGULATOR 
239  PATTgRY 
6C9  PATTitRY  CHAR JER 
702  POWER  CONTROL 


UNIT 
WEIGHT 
20. 3 

4.3 
33.7 

3.6 

9.4 


UNIT 

VOLUME 

1.3 

.1 

.1 

.1 

.6 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  625.0 

STABILITY  ANO  CONTROL  63.8 

AUXILIARY  PROPULSION  63.8 

DATA  PROCESSING  80.5 

COMMUNICATIONS  23.6 

8ATTEPI5S  67. 3‘ 

POWER  CONTROL  91.3 

SOLAP  *PRAY  ICO. 5 

HARNESS  82.8. 

STRUCTURE  167.6 

SOLAR  ARRAY  DRIVE  lfc.7 

THERMAL  CONTROL  34.7 

ORY  WEIGHT  1438.0 

PROPELLANT  142.4 

SATELLITE  ADAPTER  60.6 


TCTAL  LAUNCH  WEIGHT  1641.2 


HALOGEN  OCCULTATION  EXP  (HALOE)  N02-1-3 


SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 + * * * 


STABILIZATION  AND 


CONFIGURATION  - - M 
POINTING  ACCURACY 


CONTROL 

ASS  EXPULSIQNoyiJH  J ITCH 


AUXILIARY  PROPULSION 

CONFIGURATION MONQP .... 

TOTAL  IMPULSE  ■ 21707. (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 


• 30  Q00( 
RQPELL ANT 


MOMENTUM  WHEEL 


CONFIGURATION  SPECI AL  PURPOSE 

COMPUTER  OPERATIONS  RATE  - 
C DP  I TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 

C°C0NFI(5ura¥iDN  - - UNIFIED  LINK-COHMON 
PRIMARY  DOWNLINK  DATA  RATE  ■ 
SEPARATE  DOWNLINK  DATA  RATE  ■ 


PROCESSOR  ( DTU) 

O.(IPS) 

ENGINEERING 


DATA 
32, 

64. 

16. 

8. 

3* 

.1250 

64. 


MISSION  EQUIPMENT  DATA 

0*. 

128. 

100.. 

0. 

Z* 

1.0000 

64.  i 


ANTENNAS  PLUS  DOWNLINK 
8»000(KBPS ) 

12  8.000 ( KBPS ) 


ELECTRICAL  POWER 
CONFIGURATION 


- - SHUNT 
POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 

ieittuise  sfTim 

VECONFIGURaIioN  - - CYLINDER 


AND  DISCHARGE  REGULATION 
470.95  WATTS 
103.77  SQ  FT 


- PADDLE  MOUNTED  SOLAR  ARRAY 


1278 


WET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY  „ 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 

CENTER  OF  GRAVITY 
RELIABILITY 
CONFIGURATION 


1299.7  LBS 
LENGTH 
* 33.2  IN • ( 
26.6  IN.( 
59,8  IN# ( 

1$  LUGS*  FT**2 ) 


( 589.5  KG) 


33.1  IN 


X:?G 


.04 
• 66 
1.52 
XX  - 


M) 

M) 

M) 


HEIGM1 

HA  U:i 


WEIGHT  * 1349.1 


l:n 


13 


Hi 


95.4 
44  .3 


lb3i4tn 


611 


18:1  1:11  81 


233*9 


.84  M) 


0*0 


IYY  • 

last 


609278*7  IZZ  ■ 


0*00  H) 


1238645*7 
Z-CG 


0*0  IN*  ( 0*00  H) 


SINGLE  SYSTEM 

APOGEE/ PERIGEE /INCLINATION 
MISSION  LIFETIME 

muimr  ™*kum 


3§2:Scm3?0-'  90*° 


/s -\f\ 


HALOGEN  OCCULT ATION  EXP  (HALOS ) N02-1-3 


4 4 4 SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 


stabilization  and  control 


CONFIGURATION  - - MASS  EXPULSION  WITH  » 
EQUIPMENT  CODE  IDENTIFIER  1601  2203 


EQUIPMENT  QUANTITIES 

WEIGHT  34.120  LBS 

RELIABILITY 

I ERR  0 


ITCH  H0H6NTUN  WHEEL 
1815  13L  ^ 


1309 
1 1 
VOLUME 
.9335 


AUXILIARY  PROPULSION  

CONFIGURATION  MQNQP ROPELL ANT 

EQUIPMENT  CODE  IDENTIFIER  829  834 

EQUIPMENT  QUANTITIES  12  4 

WEIGHT  185.39  LBS 


DRY  WEIGHT 
RELIABILITY 
I ERR 


58  »20( LBS) » 
• 897L 

0 


907  1003 
4 9 

VOLUME 


l.08(FT**3l 


499  203  1124 

1 1.1 

5.26(FT**3> 


EXPENDABLE  WEIGHT 


DATA  PROCESSING  AND  INSTRUMENTATION  ,M114 

^85os!oSsoillso5o DTU' 

EQUIPMENT  8^NT{TIES634in  1 1 j,,,  1 

RELIABILITY  .9136 

I ERR  2 


1.29(FT**3> 


COMMUNICATIONS 

CONFIGURATION 


-QUIP  ME 


- UNIFIED  LINK-COMMON  ANTENNAS 
IDENTIFIER  227  103  306  401 
UANTfTIES  1 l 1 „ 1 

WEIGHT  17.-82  LBS  VOLUME 

RELIABILITY  .9408 

I er  r 4>  * * * * *44  G 444444 


QUiPM|N|' jODE_IQENIIFIER 


PLUS  DOWNLINK 
503  603  227 

2 1.1 

.22(FT**3» 


POWER  REQUIREMENT 


511  701  1203  603 

1111 
POWER  REQUIREMENT 
127.18CLBSI 


POWER  REQUIREMENT 


312 

POWER  REQUIREMENT 


^tFrTRTCAl  POWER 

CONFIGURATION  - - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR 
EQUIPMENT  COPE  IDENTIFIER  406  515  233  609  702 

EQUIPMlNf  QUANTITIES..  2 12  2 2 .^60^*3) 

53.2  (L  BS ) t>  SOLAR  ARRAY  WEIGHT 
.9336 


QUANTITIES  2 

WEIGHT  117.108  LBS 
HARNESS  WEIGHT 
RELIABILITY 


ARRAY 


POWER  DISSIPATION 
72.3(LBS1 


IISSION  EQUIPMENT 

WEIGHT  600*100 
RELIABILITY 


LBS 


VOLUME 

,9000 


23.73(FT**3> 


POWER  REQUIREMENT 


79*7  watt: 
.3  WATT! 

i 

63.5  WATTS 

QATT< 

669.4  WATTS 
290.0,  WATTS 


-l/\ 


HALOGEN  OCCULTATIQN  EXP  ( HAl.OE)  N02-1-3 


* * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


21.1  (FT**2). 

20  31 .0 ( BTU/HR) . 

21027. O(WATT-IN). 
3.7  | FT) 


106,1  (BTU) 


THERMAL  CONTROL  WEIGHT 


INSULATION 
HEAT  PIPES 
PHAJE  CHANGE 


UNIT 


MATERIAL 
RADIATOR  (PASSIVE) 


I ERR 


TOTAL 

1111011011 


STRUCTURES 

SKIN  THICKNESS  .016  (IN) 

STRINGER  NO •»  THICKNESS*  HT • 

FRAME  NO. .THICKNESS* HT. 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOON  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 

.£  CONDUCTANCE 
HEAT  LOAD 


.9  ( FT**  2 
!.0  ( FT** 2 


i ui  ml  ni 

VARIABLi 

AVERAGE 


H.  Pi 


22 

90.0  

2121.8(BTU/'HR 
605.5  (WATT-If* 
1598,6  (BTJfW 


WEIGHT 
11.2 
3.9 
2.7 
13. A 

31.2 


(LBS) 


169.  , 3566.181  (IN). 

5.  t .099  (IN). 

.145  (IN).  SPACING  4.071  (IN). 

.030  (IN).  CENTER  0.000  (IN). 

85.0  (LBS) 

22*2.  HBil 


HEIGHT 

AFT 


*t345  (IN) 
.495  (IN) 
2.036  (IN) 
•030  (IN) 


Ss- 1/ 


HALOGEN  OCCULT ATION  EXP  ( HALQE)  N02-1-3 


* * * ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER 

STABILIZATION  AND  CONTROL 

IDENT  TYPE  NO.  W^Jl 

1601  VALVE  DRIVER  ASSY 
2203  CONTROL  ELECTRNCS 
1815  EARTH  SENSOR 
1309  REACTION  WHEEL 


1 * * * * 


NO. 

2 

1 

1 

1 


1.6 

7.1 

15.6 

6.5 


AUXILIARY  PROPULSION 

IDENT  TYPE 
629  THRUSTER 
836  THRUSTER 
907  ISOLATION  VALVE 
1003  FILTER 
699  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1126  TANK 
511  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN 
603  FILL  ♦ VENT 


VAL^E 


NO. 

12 

6 

6 

9 

l 

1 

1 

1 

1 

1 


UNIT 

WEIGHT 

.6 

.7 

1 .3 

• 5 

6.1 

6.0 

11.5 

11.5 

.2 

.2 

• 1 


DATA  PROCESSING  AND 


:J^E 


IDENT  , . . _ 

203  016 IT AL  TELEMETRY 
203  DIGITAL  TELEMETRY 
365  TAPE  RECORDER 
603  COMMD  DECOD+DISTR 


INSTRUMENTATION 
UNIT  , 
NOj  WEIGHJ 

1 8*9 

Z 16.8 
1 12.3 


v w r*  n u n I CATIONS 

IDENT  TYPE  NO. 

227  ANTENNA  1 

103  BASEBND  ASSY  UNIT  1 

306  TRANSMITTER  1 

601  RECEIVER  1 

503  COMMAND  SIG  COND  2 

603  DIPLEXER  1 

2 27  ANTENNA  1 

312  TRANSMITTER  1 


UNIT 

WEIGHT 

.8 

2.0 

2.1 

3.9 

1.5 

3.1 
«8 

2.2 


. UNIT 

UNIT 

VOLUME 

POWER 

.2 

1.0 

.1 

62.0 

.5 

15.6 

• L 

1.1 

UNIT 

UNIT 

VOLUME 

POWER 

.0 

0.0 

.0 

• 1 

.1 

0.0 

.1 

0.0 

. 6 

0.0 

.6 

0.0 

2.6 

0.0 

• 6 

0.0 

.0 

0.0 

.0 

0.0 

.0 

0.0 

IN 

UNIT 

UNIT 

VOLUME 

POWER 

• 2 

3.0 

• 2 

3.0 

.6 

25.0 

.2 

7.5 

. UNIT 

UNIT 

VOLUME 

POWER 

.0 

0.0 

.0 

.5 

.0 

10,9 

• l 

6.3 

• 0 

.9 

.0 

1.0 

.0 

0.0 

• 0 

15. 8 

jrS-)K 


HALOGEN  OCCULT ATION  EXP  (HALOE)  N02 


♦ * * ASSEMBLY  DESCRIPTIONS  I CONTI  NUED) 
ELECTRICAL  POWER 


IDENT  TYPE 
406  OISCHGE  REGULATOR 
515  SHUNT  REGULATOR 
233  BATTERY  . 

609  BATTERY  CHARGER 
702  POWER  CONTROL 


UNIT  UNIT 
NO.  WEIGHT  VOLUME 
2 9.8  .2 

12  2.3  .0 

2 26.7  .1 

2 3.6  .1 

1 9.4  .6 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 

STABILITY  AND  CONTROL 

AUXILIARY  PROPULSION 

DATA  PROCESSING 

COMMUNICATIONS 

BATTERIES 

POWER  CONTROL 

SOLAR  ARRAY 

HARNESS 

STRUCTURE  , 

SOLAR  ARRAY  DRIVE 
THERMAL  CONTROL 
DRY  WEIGHT 
PPO»ELLANT 
SATELLITE  ADAPTER 


WEIGHT 

600.0 

34.2 

58.2 

63.7 

17.8 

53.5 

63.6 

72.3 

53.2 

112,8 

12.0 

31.2 
1172,5 

127.2 

49.4 


TOTAL  LAUNCH  WEIGHT . 1349.1 


1-3 


0.0 


C5  -J/Y 


STORMSAT  N02-1-4 


N * * * SYSTEM  DESCRIPTION  DESIGN  NUMBER  I * + * * 


STABILIZATION  AND  CONTROL  „ 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MDHENTUM  WHEEL 

POINTING  ACCUPACY  - . 300000 ( DEG. ) 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 

TOTAL  IMPULSE  » 336 30. (LB-SEC ) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 


COMPUTER  OPERATIONS  RATE 
■ CDPI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FR/MR  WORO  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS  . „ 

CONFIGURATION  UNIFIED  LINK-COMMON 

PRIMARY  DOWNLINK  DATA  RATE  « 
SEPARATE  DOWNLINK  DATA  RATE  - 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE 


O.l  IPS) 


ENGINEERING 


DATA 
32. 

64. 

16. 

a. 

3. 

1.0000 

32. 


MISSION  EQUIPMENT  DATA 

0. 

128. 

100. 

0 9 
2 « 

1.0000 


ANTENNAS  PLUS  DOWNLINK 
B.OOO(KBPS) 

12  8 • 000 ( K B PS ) 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION  CYLINDER 

WET  SATELLITE  WEIGHT  “ 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


995.28 

112.53 

132.00 

1432.76 


REGULATION  - PADOLt  MOUNTED  SOLAR  ARRAY 


WATTS 
SO  FT 
AMP-HR 
WATTS 


GRAVITY 


1837.5  LBS 
LENGTH 

38.7  I N » ( .98 

27.7  I N.  ( .70 

66.5  IN.<  1.69 

(SLUGS*FT**2)  IXX  « 

X-CG 

34.6  I N. ( .88 


( 833.5  KG) 


CENTER  OF 
RELIABILITY 

CONFIGURATION  SINGLE  SYSTEM 

APOGEE/ PERIGEE/ INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION”' 
RELIABILITY 


M) 

M) 

M) 


M) 


64.5 

46.2 


LAUNCH  WEIGHT 
HEIGHT 


1904.4 


IN  • ( 
IN  • ( 


1,64 

1.17 


M) 

M) 


64.5 

46.2 


L8S  ( 
WIDTH 
IN.  < 
IN.  ( 


863.8  K 


64 

17 


HI 

B) 


365.3 


19323. /19323,!f 
36.0 ( MQ) 
31.1 (MO) 
.701 


0.0 


O.C 


IYY 
Y-CG 

IN . ( 


» 1002198.1  IZZ  » 1888442.2 

0.00  M)  0.0  IN. ( 0.00 


H) 


STORHSAT  N02-1-4 


> * SUBSYSTEM  DESCRIPTIONS  - **  DESIGN  NUMBER  1 * * * * 


l/i 


stconfigurationNH  £°massLexpulsion  with  pitch  momentum  wheel 
EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  SUANTITIES^3>oo  ^2  2 ^ 2 

RFLI ABILITY  .9675 

I ERR  10 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT  # 

EQUIPMENT  CODE  IDENTIFIER  018  834  906  1003 
EQUIPMENT  QUANTITIES  ^ ,18  6 5 9 

WEIGHT  265.36  LBS  VOLUME 


DRY  WEIGHT 
RELIABILITY 
I ERR 


74.27( LBS  ) r 
.9563 

11 


499  203  1130 

2 11 
6*92( F T**3) 


EXPENDABLE  WEIGHT 


DATA  PROCESSING  AND  INSTRUMENTATION  „„„„„„„ 

CONFIGURATION  - -SPECIAL  PURPOSE  PROCESSOR  (DTU) 


EQUIPMENT  COOE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  _ , 1 

WEIGHT  80.51  LBS 
RELIABILITY 
IERR  2 


203  345  403 

13  1 

VOLUME 
.9637 


CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 
EQUIPMENT  COOE  IDENTIFIER  202 
EQUIPMENT  QUANTITIES  1 

WEIGHT  38.92  LBS 
RELIABILITY 
I E R R +* * ***♦♦+**+ *** 


306  401 

2 L 
VOLUME 
• 9820 


103 
1 


POWER  REQUIREMENT 


509  70 i 1203  603 
1 2 1 1 ' 
POWER  REQUIREMENT 
19l.08(LBS) 


l.67t  FT**3) 


PLUS  DOWNLINK 
503  603  202 

3 11 

l.70CFT**3 


POWER  REQUIREMENT 


312 

POWER 


REQUIREMENT 


^CONFIGURATION* SHUNT  AND  DISCHARGE  REGULATION  - PAOOLE  MOUNTED  SOLAR  ARRAY 

EQUIPMENT  CODE  IDENTIFIER  406  530  260  650  702 

EQUIPMENT  QUANTITIES3oi<oq  ^4  11  ^4^  4 3^^*  POWER  DISSIPATION 

HARNESS  WEIGHT  85 .1 ( LBS )#  SOLAR  ARRAY  WEIGHT  78.4(LBSI 

RELIABILITY  .6899 


MISSION  EQUIPMENT 

WEIGHT  680.00 
RELIABILITY 


LBS  VOLUME 

.9000 


26.89<FT**3l 


POWER  REQUIREMENT 


78.9  WATTS 
•3  WATTS 

63.5  WATTS 
35.4  WATtS 

168.0  WATTS 

700.0  WATtS 


I S-  I A 


STORMSAT  NOZ-l-4  ■ 


* * * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER- 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


30.0  (FT**2), 

28 61 • 2(  B TU/HR) * 

0 • 0( W ATT-IN ) , 
A. 2 (FT) 

123.2  ( B.TU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (ACTIVE) 


UNIT 


WEIGHT 
13.  A 
4.4 
3.1 
62,8 


I ERR 


TOTAL 

11000010U 


STRUCTURES 

SKIN  THICKNESS  .019  (IN) 

STRINGER  NO.  , THICKNESS# HT. 

FRAME  NO.>THICKNESS>HT. 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RAOIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


.9  ( FT +*2 ) 
30.9  (FT**2) 
90.0 ( BTU/HR) 
2951 .2 ( BTU/HR ) 
672.8 (WATT-IN) 
2994. 0 (BTU/HR) 


83.6 


169.  , 81910.347 

5.  , ,116 

.171  (IN),  SPACING  4.804 

.030  (IN),  CENTER  0.000 

147.6  (LBS) 

28.2  (LBS) 

66,9  (LBS) 


ifSi: 

(IN), 
(IN)  * 


HEIGHT 

AFT 


.405  (IN) 
• 5B1  (IN) 
2.402  (IN) 
.030  UN) 


STQRHSAT  N02-1-A 


ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER 


1 * * * .* 


STABILIZATION  AND  CONTROL  ^ U(|II  UHJT 
nCNT  TYPE  NO.  HEIGHT  VOLUME  POWER 


160 i’vALViP DRIVER  ASSY 
P203  CONTROL  E LECTP.NCS 
i815  EARTH  SENSOR 
1303  REACTION  WHEFL 

AUXILIARY  PROPULSION 

IDENT  TYPE 
BIB  THRUSTER 

906  ISOLATION  VALVE 

*°99  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1130  TANK 
509  TANK 

701  RELIEF  VALVE 
1203  FILL  ♦ RP^N.  VALV 
603  FILL  + VENT  VALVE 


1.6 
7.1 
15.  A 
5 • L 


.2  1.0 

.1  62.0 
.5  15.6 

.1  .3 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 
IB  .A  .0  0.0 

6 .7  .0  • I 

5 .7  .1  0. 0 

9 .5  ,1  0.0 

2 A.L  -.A  0.0 

1 6.0  .6  0.0 

1 17.3  3.2  0.0 

1 16.0  .6  0.0 

2 .2  »0  Q • 2 

1 .2  .0  0.0 

) .1  .0  0.0 


DATA  PROCESSING  AND  INS TRUNENTATION^ ^ UH[T 

IDENT  TYPE  NO.  WEIGHT  VOLUME  POWER 

203  DIGITAL  TELEMETRY  1 9.9  .2  3.0 

203  DIGITAL  TELEMETRY  1 8«9  .2  3.0 

3A5  TAPE  RECORDER  3 16.8  .A  25.0 

A03  CQMMD  DECOD+DISTR  1 12«3  .2  7.5 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA  llklT_ 

103  BASSBND  ASSY  UNIT 
306  TRANSMITTER 
AO  1 RECEIVER^ 

. 503  COMMAND  SIG  COND 
603  DIPLEXER 
202  ANTENNA 
312  TRANSMITTER 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 


STORMSAT  N02-1-4 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IOENT  TYPE 
406  DISCHGE  REGULATOR 
530  SHUNT  REGULATOR 
260  BATTERY 
650  BATTERY  CHARGER 
702  POWER  CONTROL 


UNIT 

WEIGHT 

9.8 

2.2 

47.5 

9.7 

9.4 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  680.0 

STABILITY  AND  CONTROL  43.0 

AUXILIARY  PROPULSION  74.3 

OATA  PROCESSING  60.5 

COMMUNICATIONS  38.9, 

BATTERIES 

POWER  CONTROL  1 L L - 0 

SOLAR  ARRAY  78.4 

HARNESS  . ? o * i- 

STRUCTURE  „ , 168.5 

SOLAR  ARRAY  DRIVE  13.0 

THERMAL  CONTROL  68.6 

DRY  WEIGHT  1646.4 

PROPELLANT  i?L.l 

SATELLITE  ADAPTER  66.9 


TOTAL  LAUNCH  WEIGHT  1904.4 


UNIT 

POWER 

0.0 

0.0 

0.0 

9.0 

0.0 


<??- tf\ 


EARTH  RADIATION  BUDGET  SAT  IERBSS)  N02-1-5 


► * + SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  I * * * * 

STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH 

POINTING  ACCURACY  - • 300000 (DEG. J 

AUXILIARY  PROPULSION 

CONFIGURATION  MONGPROPELL ANT 

TOTAL  IMPULSE  - 25 51 . C L8-SEC I 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR 


MOMENTUM  WHEEL 


COMPUTER  OPERATIONS  RATE  - O.CIPS) 

CDP I TABLE 

NUMBER  OF,  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNA 

PRIMARY  DOWNLINK  DATA  RATE  « 0.00 

SEPARATE  DOWNLINK  DATA  RATE  « 128.00 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


( DTU  I 


ENGINEERING 


DATA 

32. 

64. 

16. 

3. 

4. 


.1250 

64. 


MISSION  EQUIPMENT  DATA 

0. 

126. 

100. 

8. 

2. 

i 1.0000 

64. 


ANTENNAS  PLUS  DOWNLINK 
B.OOOtKBPS) 

12  8. 000(  KBPS ) 


POWER  REQUIREMENT  199.89  ! 

TOTAL  SOLAR  ARRAY  AREA  78.90 

INSTALLED  BATTERY  CAPACITY  9.00 

BEGINNING  OF  LIFE  POWER  466.69 

VEHICLE  SIZING 

CONFIGURATION  CYLINDER 

WET  SATELLITE  WEIGHT  - 623.1  LBS  ( 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  65.9  IN. ( 1.67 

MISSION  EQUIPMENT  12.0  IN. < .30 

TOTAL  SATELLITE  77.9  IN.<  1.98 

MOMENTS  OF  INERTIA  { SLUGS*FT**2 ) IXX  - 

X^C  G 

CENTER  OF  GRAVITY  23.2  IN.  ( .59 

RELIABILITY 

CONFIGURATION  SINGLE  SYSTEM 

APOGEE/ PE RIGEE/INC LI NATION  324, 

MISSION  LIFETIME  24. 

MEAN  MISSION  DURATION  20. 

RELIABILITY 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


282.6 


109.8 

20.0 


LAUNCH  WEIGHT 
HEIGHT 


IN.  ( 
IN.  ( 


148.0 


IYY  • 
Y-CG 
0.0  IN. ( 


2.79  M) 
.51  M) 

700052.5 


656.9  L 

10^.8 

2o.o 


LBS  ( 298. 

WIDTH 

8 IN.  ( 2.7* 

0 IN.  { .5! 

700052.5 
Z-CG  . 


324,/  324./ 

24  *0 ( MO) 
20.6 (MO) 
.701 


/ *?  ha 


EARTH  RADIATION  BUDGET  SAT  ( fcR BSS ) NQ2-1-5 


♦ * * 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  I * + * * 

STABILIZATION  AND  CONTROL 

^ASS  EXPULSION  WITH  PITCH  MOMENTUM  UHEE 

EE^BtM  quantities"1"  160J  220l  ln?  uol 

nltZluut0'*0  LBS  .«3FLU,1E 

I ERR  10 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPRQPELL  ANT 

fSBKRfllT  &8SU?!?FIER  6il  e3i  ,0t  100|  4,1  20?  uo? 

WflGHT  A8.13  LBS  VOLUME  2.86<FT**3) 

DRY  WEIGHT  33.63(L3S)»  EXPENDABLE  WEIGHT 

RELIABILITY  .9476 

I ERR  10 


OATA  PROCESSING  ANO 
CONFIGURATION  


EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  30.11  LBS 
RELIABILITY 
I ERR  2 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  t DTU ) 


203  403 

1 1 
VOLUME 
.9799 


103 
l 


306  401 

I 1 
VOLUME 
. 9408 


COMMUNICATIONS 

UNIFIED  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  227 
EQUIPMENT  QUANTITIES  1 

WEIGHT  17.82  LBS 

RELIABILITY 
I ERR*********«*t$** 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY 

EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  * 8 

WEIGHT  80. 94  LBS 

HARNESS  WEIGHT 
RELIABILITY 


.54(FT**3) 


PLUS  DOWNLINK 
503  603  227 

2 11 
•22 (FT**3) 


MOUNTED  SOLAR  ARRAY 
205  303  1202 

VOLUME  l.64tFT**3> 

29*0 ( LBS ) p SOLAR  ARRAY  WEIGHT 
• 9555 


MISSION  EQUIPMENT 

WEIGHT  55.00 
RELIABILITY* 


LBS 


VOLUME 

9000 


2.18tFf**3> 


POWER  REQUIREMENT  78.9  WATTS 


503  701  1203  603 

1 1 1^1 
POWER  REQUIREMENT  .3  WATTS 

14.491LBS) 


POWER  REQUIREMENT  13.5  WATTS 


312 

l 

POWER  REQUIREMENT  35.4  WATT! 


POWER  DISSIPATION  216.5  WATT! 
38.8 (LBS) 

POWER  REQUIREMENT  70.0  WATT: 


EARTH  RADIATION  BUDGET  SAT  (ERBSS)  N02-1-5 


* * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


0.9  ( FT**2) » 

841 • 6( BTU/HR) , 

11565. 6(WATT-IN) 
A. 9 (FT) 
106.1  ( BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAi. 

1111011011 


STRUCTURES 

SKIN  THICKNESS  .009  (IN) 

STPINGER  NO., THICKNESS, HT. 

FRAME  NO., THICKNESS, HT. 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


i.l  ( FT+*2) 
10.0  (FT**2) 

1 16  • 7 ( BTU/HR) 
958.3 (BTU/HR) 
1007.5 (WATT-IN) 
675.2  (BTU/HR) 


316.  , 

3628.109 

(IN), 

• 366 

(IN) 

5.  p 

. 105 

(IN), 

HEIGHT 

.525 

(IN) 

• 0B2  ( IN) p 

SPACING  2.307 

(IN), 

1.154 

(IN) 

.030  ( IN  ) v 

CENTER  0.000 

(IN), 

AFT 

.030 

(IN) 

57.5 

15.2 

33.8 


(LBS) 

(LBS) 

(LBS) 


EARTH  RADIATION  BUDGET  SAT  (tRBSS)  N02-1-5 


ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  l * + + * 


STABILIZATION  AND  CONTROL 

IOENT  TYPE  NO. 
1601  VALVE  DRIVER  ASSY  2 
2^03  CONTROL  E LECTRNCS  1 
1315  EARTH  SENSOR  1 
1303  REACTION  WHEEL  1 


UNIT 

WEIGHT 

1.6 

7.1 
15. A 

5.1 


UNIT 

VOLUME 

. 2 
. 1 
.5 
.1 


UNIT 

POWER 

1.0 

62.0 

15.6 

.3 


AUXILIARY  PROPULSION 

IDENT  TYPE 
813  THRUSTER 
834  THRUSTER 
^06  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1109  TANK 
503  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 

DATA  PROCESSING  AND  II 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
203  DIGITAL  TELEMETRY 
403  CQMMD  DEC  OD  + DISTR 

COMMUNICATIONS 

IDENT  TYPE  ' 

227  ANTENNA 

103  BASEBND  ASSY  UNIT 

306  TRANSMITTER 

401  RECEIVER 

503  COMMAND  SI6  COND 

603  DIPLEXER 

227  ANTENNA 

312  TRANSMITTER 


UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

12 

.4 

.0 

0.0 

2 

.7 

.0 

. 1 

5 

♦ 7 

. 1 

0.0 

9 

.5 

• 1 

0.0 

1 

4.1 

.4 

0.0 

1 

6.0 

« 6 

0.0 

1 

3.5 

.4 

0.0 

1 

3.9 

.2 

0.0 

1 

• 2 

.0 

0.0 

1 

.2 

• 0 

0.0 

1 

• 1 

• 0 

0.0 

TRUMENT  ATION 

UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

1 

8.9 

.2 

3.0 

1 

8.9 

.2 

3.0 

1 

12  .3 

.2 

7.5 

UNIT 

UNIT 

UNIT 

NO* 

WEIGHT 

VOLUME 

POWER 

1 

.8 

.0 

0.0 

1 

2.0 

.0 

.5 

1 

2.1 

.0 

10.9 

1 

3.9 

.1 

6.3 

2 

1.5 

.0 

.9 

1 

3.1 

• 0 

1.0 

,1 

• 8 

.0 

0,0 

1 

2.2 

.0 

15.8 

EARTH  RADIATION  BUDGET  SAT  (ERBSS) 


ASSEMBLY  DESCRIPTIONS  (CONTINUED ) 


ELFCTRICAL  POWER 

rDENT  TYPE 
103  SHUNT  REGULATOR 
205  BATTERY 
303  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNI  T 

NO.  WEIGHT 

0 A .2 

37.  14.4 

2 3.5 

1 11  .6 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  55.0 

STABILITY  AND  CONTROL  30*0 

AUXILIARY  PROPULSION  -33.6 

DATA  PROCESSING  3oIl 

COMMUNICATIONS  17.0 

BATTERIES  28.8' 

POWER  CONTROL  52.1 

SOLAR  ARRAY  38.8 

HARNESS  29.0 

STRUCTURE  256. V 

THERMAL  CONTROL  36.1 

DRY  WEIGHT  600.6 

PROPELLANT^  14.5 

SATELLITE  ADAPTER*  33.8 


TOTAL  LAUNCH  WEIGHT 


656.9 


NO  2-1-5 


UNIT 
P.0  WE  R 
0.0 
0.0 
0.0 
0.0 


SPACE  TELESCOPE  NPt-1-1 


+ * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  I + * * * 


< 

I 


STconfigurationN-  -°massLexpulsion  with  pitch  momentum  wheel 

EQUIPMENT  CCDE  IDENTIFIER  1601  2203  1815  1321 

EQUIPMENT  SVlGHTTI£S50,00  LBS2  2 VOLUME  1 H.9MFTM3, 
RELIABILITY  .9550 

I ERR  0 


AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELL ANT 

EQUIPMENT  CODE  IDENTIFIER  829  834  907  1003 
EQUIPMENT  QUANTITIES  4 ,12  6 lifl(  5 9 

WEIGHT  401.23  LBS  VOLUME 


DRY  WEIGHT 
RELIABILITY 
I ERR 


115 .04 (LBS  ) t 
.9462 

1 


499  203  1124 

2 13 

1 1.68(FT**3) 


EXPENDABLE  WEIGHT 


AND 


OATA  PROCESSING 

CONFIGURATION  SPECIAL 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  30.11 
RELIABILITY 
I ERR 


INSTRUMENTATION 
PURPOSE 


PROCESSOR 
203  203  403 

1 1 1 
LBS  VOLUME 

.9700 


( DTU  ) 


^CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

EOUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  46.84  LBS 
RELIABILITY 

I ERR*  **********>**** 


306  401 

2 2 
VOLUME 
.9766 


103 
1 


•54(FT**3) 


PLUS  DOWNLINK 
503  603  203 

3 11 

.58<FT+*3) 


POWER  REQUIREMENT 


527  701  1203  603 

12  11 
POWER  REQUIREMENT 
2 86 . 20 ( LBS) 


POWER  REQUIREMENT 


312 

2 

POWER 


REQUIREMENT 


^CONFIGURATION  * - SHUNT  ANO  DISCHARGE  REGULATION  - PADOLE  MOUNTED  SOLAR  ARRAY 
' EQUIPMENT  CODE  IDENTIFIER  406  530  236  609  702 
EQUIPMENT  QUANTITIES  2 12  2^3 

WEIGHT  128.74  LBS  VOLUME  2.14(FT**3) 

HARNESS  WEIGHT  892.3(LBS).  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .9104 


POWER  DISSIPATION 
05.4 (LBS) 


MISSION’ EQUIPMENT 

WEIGHT  12000.00 
RELIABILITY 


LBS 


VOLUME 

9000 


4BO.OO(FT'S»<fi) 


POWER  REQUIREMENT 


78.6  WATTS 


.3  WAfTS 


13.5  WATTS 


35.4  WATTS 


767.0  WATTS 

300.0  WATTS 


SPACE  TELESCOPE  NP1-1-1 


♦ ♦ 


♦ SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER' 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STOREO  ENERGY 


26,5  ( FT++2) , 

2563  ♦ 5( BTU/HR) , 

3B626.6(WATT-IN), 
7.5  (FT) 

93.3  ( BTU ) 


THERMAL  CONTROL  WEIGHT 

UNIT  WEIGHT 

INSULATION  24.6 

HEAT  PIPES  7.9 

PHASE  CHANGE' MATERIAL  2.3 

RADIATOR  (PASSIVE).  * 16.8 


I ERR 


TOTAL 

1100010011 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


.9  ( FT*+2) 
27.4  (FTt+2) 
90.0 (BTU /HR) 
2653.4 (BTU/HR) 
12 19 . 2 ( WATT-IN 
1458.5  (BTU/HR 


7 


STRUCTURES 

SKIN  THICKNESS  .054  ( IN) 

STRINGoR  NO., THICKNESS, HT. 

FRAME  NO., THICKNESS, HT. 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
ECUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOH  ANO  DRIVE  WT. 
ADAPT FR  UP  T GUT 


111*  • , 
5 . i 

.479  (IN), 
.030  (IN), 
133.2 
29.4 
359.7 


SPACING 
....  CENTER 
(LBS) 

(LBS 

(LBS) 


3487.671 
.215 
13.495 
0.000 


(IN), 

.748 

(IN) 

(IN), 

1.073 

(IN) 

(IN), 

HEIGHT 

6.747 

(in) 

(IN), 

AFT 

.030 

(IN) 

SPACE  TELESCOPE 

NPL-1 

L-l 

* * 

ASSEMBLY  DESCRIPTIONS  - 

- DESIGN  NUMBER  1 

* + + + 

STABILIZATION  AND  CONTROL 

IDENT  TYPE 

UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

• 2 

1.0 

2203  CONTROL  E LECTRNCS 

2 

. 7.1 

. 1 

62.0 

1815  EARTH  SENSOR 

1 

15.9 

.5 

15.6 

1321  REACTION  WHEEL 

1 

17.2 

10.8 

0.0 

AUXILIARY  PROPULSION 

IDENT  TYPE 

UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

•POWER 

929  THRUSTER 

12 

.6 

• 0 

0.0 

839  THRUSTER 

6 

.7 

.0 

. 1 

907  ISOLATION  VALVE 

5 

1.3 

.1 

0.0 

1003  FILTER 

9 

.5 

• .1 

0.0 

999  PRESSURE  REGULATR 

2 

9.1 

.9 

0.0 

203  ISOLATION  VALVE 

1 

6.0 

• 6 

0.0 

1129  TANK 

3 

11  .5 

2.9 

0.0 

527  TANK 

1 

30.0 

1.6 

0.0 

70L  RELIEF  VALVE 

2 

.2 

.0 

0.0 

< 

1203  FILL  + DRAIN  VALV 

1 

.2 

.0 

0.0 

603  FILL  + VENT  VALVE 

1 

.1 

.0 

0.0 

l 

«N- 

DATA  PROCESSING  AND  INSTRUMENTATION 

Nl 

IDENT  TYPE 

UNIT 

UNIT 

UNIT 

NOo 

WEIGHT 

VOLUME 

POWER 

203  DIGITAL  TELEMETRY 

1 

8.9 

.2 

3.0 

203  DIGITAL  TELEMETRY 

I 

8.9 

.2 

3.0 

903  COMMD  DEC  OD  + DISTR 

. 1 

12.3 

• 2 

7.5 

COMMUNICATIONS 

IDENT  TYPE 

UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

203  A NTE  NNA 

1 

10.9 

• I 

0.0 

103  9 ASfc  BNQ  ASSY  UNIT 

1 

2 .0 

.0 

. 5 

306  TRANSMITTER 

2 

2.1 

. .0 

10.9 

901  RECEIVER 

2 

3.9 

. 1 

6.3 

503  COMMAND  SIG  CQND 

3 

1.5 

• 0 

.9 

603  DIPLEXER 

1 

3.1 

• 0 

1.0 

203  ANTENNA 

1 

10.9 

. 1 

0.  0 

312  TRANSMITTER 

2 

2.2 

.0 

15.8 

SPACE  TELESCOPE  NPl-l-l 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

^O^DISCHGE  REGULATOR 
530  SHUNT  REGULATOR 
236  BATTERY  ‘ ,in/>rn 
609  BATTERY  CHARGER 
702  POWER  CONTROL 


UNIT 
WEIGHT 
9.8 
2 .2 
31.5 
• 3 .6 

9. A 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  l2022*2 

STABILITY  AND  CONTROL  ,52*9 

AUXILIARY  PROPULSION  H9*? 

OATA  PROCESSING  30.1 

COMMUNICATIONS 

BATTERIES  , n 

POWER  CONTROL  £5.8 

SOLAR  ARRAY  85. A 

HARNESS 

STRUCTURE  „nT„-  6?2  ? 

SOLAR  ARRAY  DRIVE  1^«2 

THERMAL  CONTROL  5J-£ 

DRY  WEIGHT 

PROPELLANT  __rn  286.2 

SATELLITE  ADAPTER  359.7 


TOTAL  LAUNCH  WEIGHT  1A660.5 


UNIT 

POWER 

0.0 

0.0 

0.0 

0.0 

0.0 


V * $ 


4 

( 

-■0 


HEAO-O  NP1-1-2 


SYSTEM  DESCRIPTION  OESIGN  NUMBER  1 * * * ♦ 

STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH 

POINTING  ACCURACY  «=  • 200000  (DEG.  ) 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROP ELL  ANT 

TOTAL  IMPULSE  - 49505 . ( L B-SEC ) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR 


MOMENTUM  WHEEL 


COMPUTER  OPERATIONS  RATE  « 

C DP  I TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WOROS 
MAIN  FPAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIEO  LINK-COMMON 

PRIMARY  DOWNLINK  DATA  RATE  - 
SEPARATE  DOWNLINK  DATA  RATE  » 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE 


0.( IPS) 


( OTU ) 


ENGINEERING 


DATA 

32. 

32. 

125. 

8. 

2. 

1.0000 

64. 


MISSION  EQUIPMENT  DATA 

0. 

• 12  8. 

100. 

8. 

2. 

1.0000 

64. 


ANTENNAS  PLUS  DOWNLINK 
32. 00Q( KBPS) 

128. 000(  KBPS) 


968.54 
21 B • 99 
66.00 
£697.46 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION  CYLINDER 

WET  SATELLITE  WEIGHT  * 11568.3  LBS 
DIMENSIONS  LENGTH 

EQUIPMENT  BAY  42.3  IN.  ( 1.07 

MISSION  EQUIPMENT  66.2  IN.(  1.68 

TOTAL  SATELLITE  108.5  IN.(  2.76 

MOMENTS  OF  INEPTIA  (SLUGS+FT**2 ) IXX  - 

X_cg 

CENTER  OF  GRAVITY  66.9  IN.( 

RELIABILITY 

CONFIGURATION  SINGLE  SYSTEM 

APOGEE /PERIGEE /INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


( 5247.3  KG) 


H) 

M) 

M) 


1.70  M) 


70.5 

110.4 


LAUNCH  WEIGHT 
HEIGHT 


2134.4 


250./  250.1/ 

24 .0 ( MO ) 
21.2 (MO) 
.708 


0.0 


28.5 


IN  . ( 
IN.  ( 

IYY  - 
Y-CG 
IN.  ( 


1.79 

2.80 


M) 

M) 


® 11889.0  LBS  ( 5392.8  KG* 

WIDTH 

70.5  IN. ( 1.79  m 

110.4  I N. ( 2.80  M) 


9808947.5  III  ° 13199381*3  ‘ 

Z-CG 

0.00  M)  0.0  IN.  ( 0.00  M) 


eZ-Z/S 


HEAD-0  NPl-1-2 


* * * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 

STconfiguraticnN-  -°mIssLexpulsion  WITH  PITCH  MOMENTUM  WHEEL 
EQUIPMENT  CCDE  IDENTIFIER  1601  2203  1815  1322 
EQUIPMENT  SATIES  ^ * volJME  1 llMIFT*«| 

RELIABILITY  .9707 

I ERR  0 

AUXILIARY  PROPULSION 

i0oS?5GH^‘TTJ0cSE*l5Ei:?5???r£lBL2rT83«  907  TQ03  999  303  1139 

E QUIPHENT  0U»NTnlES27_7o  ^13  9 ^5^  9 , , 1 3 

DRY  WEIGHT  137# 64 ( LB S ) * EXPENDA3LE  WEIGHT 

RELIABILITY  .9048 

IERR  ’ 1 


POWER  REQUIREMENT 


530  701  1203  603 

pqwer2requirement 

290,06(1  RSI 


DATA  PROCESSING  AND 
CONFI GUR AT  1 GN 


EQUIPMENT  CODE  IDENTIFIER  203 
EOUIPMENT  QUANTITIES  1 

WEIGHT  80.51  LBS 
RELIABILITY 
IERR  2 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  (DTU) 


203  345  403 

13  1 

VOLUME 
.9770 


CONFIGURATION  - - UNIFIEO  LINK-COMMON  ANTENNAS 
EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  , „ l 
WEIGHT  41.42  LBS 
RELIABILITY 
I ERR  + ♦***  + + ♦*+♦♦♦*♦ 


306  401 

2 1 
VOLUME 
.9775 


103 

1 


1.67(FT**3) 


PLUS  DOWNLINK 
503  603  203 

2 11 
.511 FT**3) 


POWER  REQUIREMENT 


312 

2 

POWER  REQUIREMENT 


^CONFIGURATION* SHUNT  AND  DISCHARGE  REGULATION  - PADOLE  MOUNTED  SOLA 

- EQUIPMENT  CODE  IDENTIFIER  418  531  260  650  702 

EQUIPMENT  QUANTITIES  ^ ,2  11  2 2 I, 

WFIGHT  219.43  LBS  VOLUME  3*  34  ( FT**3 ) 

HARNESS  WEIGHT  687.8<LBS>*  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .9364 


ni\  iXHI 


MISSION  EQUIPMENT  „ 

WEIGHT  9300.00  LBS 
RELIABILITY 


VOLUME 

.9000 


366*78 CFT**3) 


POWER  DISSIPATION 
152 . 5 ( LBS  ) 


POWER  REQUIREMENT 


88.6  WATTS 


.3  WATTS 


63.5  WATTS 


35.4  WATTS 


1438.1  WAtTS 
665.0  WATTS 


VI -7/ 


HcAO-D  NP1-1-2 


SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER’ 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


52.9  (FT**2), 

5058 • 2 ( BTU/ HR ) , 

69418. 8UATT-IN), 
6.8  (FT) 

116.1  (BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (ACTIVE) 


UNIT  WEIGHT 
20 .7 
7.1 
2.9 
95.6 


I ERR 


TOTAL 

1100010011 


STRUCTURES 

SKIN  THICKNESS  .049  (IN) 

STRINGER  NO., THICKNESS, HT. 

FRAME  NO., THICKNESS, HT. 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


.9  <FT**2) 
53.8  (FT**2) 
90. 0 (BTU/HR ) 
51 48 .2 ( BTU /HR) 
1099.0 (WATT-IN) 
2907.7  (BTU/HR) 


126.3 


111.  , 3434.591 

5.  * .193 

.431  (IN),  SPACING  12.149 

.030  (IN),  CENTER  0.000 

163.5  (LBS) 

40.5  (LBS) 

320.7  (LBS) 


( IN)  , 
(IN), 
IN), 
(IN  , 


HEIGHT 

AFT 


rz-iA 


HEAQ-D  NP1-1-2 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER 


STABILIZATION-  AND  CONTROL 

IOENT  TYPE  NO 

1601  VALVE  DRIVER  ASSY  i 

2203  CONTROL  ELECTRNCS  I 

1815  EARTH  SENSOR 
1322  REACTION  WHEEL 


UNIT 
WEIGHT 
1.6 
7.1 
15. A 
31.0 


UNIT 

VOLUME 

.2 

.1 

.5 

.8 


AUXILIARY  PROPULSION 

IDENT  TYPE 
929  THRUSTER 
53A  THRUSTER 
007  ISOLATION  VALVE 
1003  FILTER 
A99  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
112A  TANK 
530  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT 
WEIGHT 
.6 
.7 
L .3 
.5 
A • 1 
6.0 
11.5 
50.0 
.2 
.2 
• 1 


UNIT 

VOLUME 

.0 

.0 

.L 

.1 

.A 

.6 

2. A 
2.0 

.0 

.0 

*0 


DATA  PROCESSING 


INSTRUMENTATION 


IOENT  TYPE 
203  DIGITAL  TELEMETRY 
203  DIGITAL  TELEMETRY 
3A5  TAPE  RECORDER 
A03  COMMD  OECOD+pISTR 


UNIT 

WEIGHT 

8.9 

8.9 

16.8 

12.3 


UNIT 
VOLUME 
* .2 

.2 

.A 

.2 


COMMUNICATIONS 
IOENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203 

ANTENNA 

1 

10. A 

• 1 

0.0 

103 

BASEBND  ASSY 

UNIT 

1 

2.0 

.0 

.5 

306 

TRANSMITTER 

2 

2.1 

• 0 

10.9 

A01 

RECEIVER 

1 

3.9 

• 1 

6.3 

503 

COMMAND  SIG 

COND 

2 

' 1.5 

• 0 

.9 

603 

OIRLEXER 

1 

3.1 

.0 

1.0 

203 

ANTENNA 

1 

10. A 

.1 

0.0 

312 

TRANSMITTER 

2 

2.2 

• 0 

15.8 

* 


£L~l/\ 


HEAO-O  NP1-1-2 


* ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

^lfPoiSCHGE  REGULATOR 
531  SHUNT  REGULATOR 
260  BATTERY 
650  BATTERY  CHARGER 
702  POWER  CONTROL 


UNIT 
WEIGHT 
2A.0 
A. 3 
97. 5 
9.7 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  9300.0 

STABILITY  AND  CONTROL  ,§2*9 

AUXILIARY  PROPULSION 
DATA  PROCESSING  60.5 

COMMUNICATIONS 

BATTERIES  95.0 

POWER  CONTROL  }2A.A 

SOLAR  ARRAY  152.5 

HARNESS  £87.8 

STRUCTURE 

SOLAR  ARRAY  DRIVE  25.3 

THERMAL  CONTROL  12£*3 

DRY  WEIGHT 
PROPELLANT  , „ . 

SATELLITE  ADAPTER  320.7 


TOTAL  LAUNCH  WEIGHT  11889.0 


UNIT 

POWER 

0.0 

0.0 

0.0 

9,0 

0.0 


j?L~  l/\ 


VERY  LONG  BASELINE  INTERFS  ROHE  TER- A NP1-1-4A 


* * SYSTEM  DESCRIPTION DESIGN  NUMBER  1**4* 


STABILIZATION  AND  CONTRCL 


CONTROL 

. 600000 ( DEG. ) 


CONE  iGURAUON SPIN 

POINT  ING  ACCURACY 
AUXILIARY  PROPULSION 

CONE  JGURAT  ION MONOPROPE  LL  ANT 

TOTAL  IMPULSE  * 11309* (LB-SEC ) 

'DATA  PROCESSING  AND  1NSTRUMENTA Til N 

CONE JGURAT ION  SPECIAL  PURPOSE 

COMPUTER  OPERATIONS  RATE  - 
C 0 El  TABLE 

NUMBER  UF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
NAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  PATE  . 

NUMBER  OF  WGRDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION SEPARATE  UPLINK 

PRIMARY  DGWNL  INK  DATA  RATE 
SEPARATE  DUWNLINK  DATA  R A “ 

ELEC T R ICAL  POWER  i „ „ 

CONE  1GURAT  LUN SHUNT  - BCDY  iMQUNTED 

PCiPER  REQUIREMENT 
TUIAL  SOLAR  ARRAY 
INSTALLED  BATTERY 
BEGINNING  OF  LIFE 
VEHICLE  SIZING 

CONFIGURATION CYLINDER 

WET  SATELLITE  WEIGHT  = 

DIMENSIONS 

tQU  I PM  ENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


PROCESSOR  ( DTU) 

°*<IPS)  ENGINEERING 


DATA 
32. 

25b, 

13. 

8. 

18. 

.1250 

64. 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 

0. 

8.0000 

0. 


ANO 


re 


DOWNLINK 

32.0001KB  PS) 
0 .000 ( KB  PS) 


AREA 

CAPACITY 

POWER 


I 


179.05 

65.41 

30.00 

211.57 


SOLAR  ARRAY 
WATTS 
SQ  FT 
AMP-HR 
WATTS 


1399.4  LBS  ( 
LENGTH 
42.4  'IN • ( 1.08 

28.6  IN • ( ,73 

71.1  IN. ( 1.80 

(SLUGS  *F  T**2 ) IXX  * 
iX-CG 


634.8  KG) 


M) 

M) 

M) 


70.7 

47.7 


LAUNCH  WEIGHT 
HEIGHT 


1454.9 


IN  . ( 
IN.( 


1.80 

1.21 


M) 

M) 


70.7 

47.7 


LBS  ( 
WIDTH 
IN.  ( 

I N * ( 


659.9  KG) 


1.80 

1.21 


185  .7 


CENTER  OF  GRAVITY 
REL1A6  HIT Y 

CONFIGURATION SINGLE  SYSTEM 

APCGtE/PfcR  IGEEZINCL1NATI0N 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


4 3.0  IN . ( 1.0  9 M) 


I YY  « 
Y-CG 
0.0  IN.( 


96C742.2 
O.OC  M) 


IZZ  » 960742.2 

7 «*r  r 

0.0  I N. ( 0.00 


M) 

Ml 


100000 ./ **♦**♦/ 
24 .0  ( MQ) 
20.4 (MO) 
.559 


28.5 


VERY  LONG  BASELINE  INTER FERQMETER-A  NP1-1-4A 


SUBSYSTEM  DESCRIPTICNS  - DESIGN  NUMBER 


STA0IL  IZATION  AND  C ON  TR  CL 

CUNF  IGURATIGN SPIN  CONTROL 

EQUIPMENT  COOf  IDENTIFIER  203 
EQUI PMENT  QUANTITIES  I 

WEIGHT  30.56  LBS 
RELIABILITY 
IERR  0 


303  403  ( 

1 I 
VOLUME 
.961.7 


803  1413 
2 1 
l • ? 1{  FT* *3 ) 


AUXILIARY  PROPULSION 

CONF  IGURAT ION MON DPROPE U ANT 

EQUIPMENT  CODE  IDENTIFIER  834  834  906  1003 
EQUIPMENT  QUANTITIES  6 2 4 9 

WEIGHT  132.89  LBS  VOLUME 


DRY  WEIGHT 

RELIABILITY 

IERR 


64.911LBS  ), 
.7435 

11 


EXPENDABLE  WEIGHT 


DATA  PROCESSING  AND 
CON F 1GUKAT  ION 


EQUI FM6NT 
EQUI  PMENT 


CODE  IDENTIFIER 
QUANTITIES 
WEIGHT  21.18 
RELIABILITY 
IERR 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  (DTUI 


203  403 

1 1 

LBS  VOLUME 

.9866 


• 39(  FT** 3 ! 


COMMUN  IC  AT  IONS 

CONF  iGURAf  IGN 


CONFIGURATION  SEPARATE  GPL 

EQUIPMENT  CODE  IDENTIFIER  206 
EQUITMENT'-OUANT  ITIES  1 

WEIGHT  21.27  LBS 
RELIABILITY 
AfcRft*******$******* 


UPLINK  AND  DOWNLINK 
206  398  401  503 

1112 
BS  VOLUME 

.9342 


1 .44(FT**3> 


ELECTRICAL  POWER 

CONFIGURATION SHUNT  - BODY 

EQUIPMENT  CODE  IDENTIFIER  102 
EQUIPMENT  QUANTITIES  12 

WEIGHT  15-7.92  LBS 
HARNESS  WEIGHT 
RELIABILITY 


MOUNTED  SOLAR  ARRAY 
227  309  1202 

2 2 1 

VOLUME  3 .04(  FT** 3 ) 

65.8 (LBS  SOLAR  ARRAY  WEIGH 
.9424 


MISSION 


EQUIPMENT 

reliaJil 


750,00 

ITY 


„ VOLUME 
.9000 


29  .651  FT**;}! 


POWER  REQUIREMENT  9.4  WATTS 

509  701  1203  603 

1111 
POWER  REQUIREMENT  1.0  WATTS 

67.98t  LBS  > 

i 

POWER  REQUIREMENT  10.5  WATTS 

POWER  REQUIREMENT  77.2  WATTS 

POWER  DISSIPATION  3.5  WATTS 

32.1 (LBS > 

POWER  REQUIREMENT  ,80.0,WATtS 


7/L-l  f\ 


VERY  LONG  BASELINE  INTER FEROMETtR~A  NP1-1-4A 


* * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


l CONTROL 
ATOR  AREA 

5.6 

( FT**2) , 

tR  POwfcR 

378.1 

(BTU/HR), 

PIPE 

9494. B 

(WATT-IN) 

PIPE  LENGTH 

4.4 

( FT  ) 

ID  ENERGY 

b 8.3 

(BTU) 

HEAT 

HEAT 


THERMAL  CONTROL  WEIGHT 

INSULATION 
TEAT  PIPES 

EHaSE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNI  T 


IERR 


TOTAL 

licooioiii 


WEIGHT 
15.0 
A * 7 
2.2 
_3.5 

25. A 


STRUCT  LRES 

SKIN  THICKNESS  .017  (IN) 

S1RINGER  NO., THICKNESS, FT. 

FRAME  NU., THICKNESS, HT. 

GRID  BEAM  THICKNESS 

ENDCCVER  THICKNESS-  FORWARD 
EQUIFMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT . 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RAOTATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


*9  ( FT++2 ) 
6.5  (FT  * + 2) 
85.1 (BTU/HR) 
463.2<BTU/HR) 
919.3 i WATT-IN) 
607.6  ( BTU/HR) 


169.  , QZ5i 

5 • # 

.146  (IN),  SPACING 
.030  (IN),  CENTER 
100.2  (LBS) 

0.0  (LBS) 

55.4  (LBS) 


700 

(IN), 

.394 

113 

(IN)  » 

HEIGHT 

.566 

161 

(IN), 

2.081 

000 

(IN), 

AFT 

.030 

(IN) 

(IN) 

(IN) 

(IN) 


V l-l  7 


VERY  LONG  BASELINE  I N T ER EE ROMETE R-A  NP1-1-4A 


ASSEMBLY  DESCRIPTIONS  OESIGN  NUMBER 


STAB  IL  IZ  AT  ION 


CONTROL 


IOtNT  TYRE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  hLECTRNCS 
803 
1413 


FAFTH  SENSOR 
POWER  eONVtk 


kTER 


UNIT 
WE 16HT 
1 .6 
.3 
2 .8 
7.4 

ii:i 


UNIT 

VOLUME 

.1 

.0 

.3 

.4 

.0 

.4 


AUXILIARY  PROPULSION 

IOENT  TYPE 
834  THFU3TER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULAR 
203  ISOLATION  VALVE 
1116  TANK 
509  TANK 

701  RtLLEF  VALVE 
1203  FILL  + DRAIN  VAU 
6U3  FILL  + VENT  VALVl 


ISLLATIUN  VALVE 
FI  LTER 

PRESSURE  REGULATR 
ISOLATION  VALVE 
TANK 
TANK 

RELIEF  VALVE 
FILL  + DRAIN  VALV 
FILL  + VENT  VALVE 


UNIT 
WE  IGHT 

.7 

:? 

.5 

4.1 

6.0 

18.5 

16.0 

.2 


UNIT 

VOLUME 

.0 
.0 
.1 
.1 
.4 
» 6 
1.6 
.6 
.0 
.0 
.0 


DATA  PROCESSING  AND 


IOtNT  TYPE 
2C3  DIGITAL  TELEMLTRY 
403  COPMO  DE COO+D  1ST R 


INSTRUMENTATION 

UNIT  UNIT 
NO.  WEIGHT  VOLUME 
Y 1 3.9  • .2 

R 1 12.3  .2 


CUMMUN  1C  AT  IONS 

IDENT  TYPE 
206  ANTENNA 
390  X T PR 
401  RtCEIVER 
5C3  CDPMAND  SIG 
227  ANTENNA 


CCND 


UNIT 

WEIGHT 

1.5 

12  .1 
3.9 
1.5 

.8 


UNIT 

VOLUME 

.1 

1.2 

.1 

.0 

.0 


VI -7S 


VERY  LONG  BASELINE  INTER  FE ROME  TER- A NP1-1-4A 


♦ * ASSEMBLY  .CE SC RI  P T IUN S (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE  NO. 

102  SHLNT  REGULATOR  12 

227  6A1TSRY  Z 

309  BA  11  ERY  CHARGER  2 

1202  POWER  CONTROL  1 


UNI  T 
weight 
5 .0 
30.4 
12.8 
11 .6 


UNIT 

VOLUME 

.1 

.4 

.2 

.3 


UNIT 

POWER 

0.0 

0.0 

0.0 

0.0 


VFIGHT  SLMMARY 
NAfE 

MISSION  EQUIPMENT 
STABILITY  ANO  CONTROL 
AUXILIARY  PR  U PUL  S ION 
DATA  PROCESSING 
•COMMON  JCA1  IONS 
BATTER  IE S 
POWER  CUNTROL 
C0NVER1ERS 
SOLAR  ARRAY 
HARNESS 
STRUCT  IRE 
THERMAL  CONTROL 
ORY  WEIGHT 
PROPEL  IANI 
SATELLITE  ADAPTER 


WEIGHT 

750  .0 
14.7 

64  .9 

21.2 

21.3 
60. r . 
97.2 
15.9  V 
32  .l/ 

65  .8  / 
162  .3 

25.4 
1331  .4 

68  .0 

55.4 


TOTAL  LAUNCH  WEIGHT 


1454.9 


&L-\r\ 


VERY  LONG  BASELINE  INTERPEROMETER-B  NP1-1-4B 


* '*  * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * + * * 

STABILIZATION  AND  CONTROL 

CONE  jGuRaT IOn SPIN  CONTROL 

POINTING  ACCURACY  “ . 200000 (D EG , ) 

AUXILIARY  PRUPULSIUN 

CONFIGURATION M ON  DP  RO  P E LL  AN  T 

„ TOTAL  IMPULSE  » 1211C.  ( LB-SEC  1 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  IDTU) 

COPPUT fck  OPERATIONS  RATE  * O.(IPS) 

CDP1  TABLE  ENGINEERING 

number  of  ccmmands 
number  of  main  frame  words 

PAIN  FRAME  SAMPLE  RATE 
PAIN  FRAME  WORD  LENGTH 
NUMBbR  OF  SOBFRAMtS 
SUBFRAME  PATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
3C  AT  IONS 

IGURATLON  SEPARATE  UPLINK  AND  DOWNLINK  ' 

IMARY  DOWNLINK  DATA  RATE  • 32.0CG(K9PS) 

FARATE  DOWNLINK  DATA  RATE  * G.OOO(KRPS) 

1C AL  POWFP 

1GURATI0N  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


COMMUN 
CON  F 
PR' 
Sfc 

ELECTR 
CON  F 
PU 
TO 
IN 

. 8E 

VEHICL 

CONF 
W E 
01 


DATA  MISSION  ECU IP ME  NT  DATA 
32.  - 0. 

256.  0. 

13  . 0 . 

,§•  o. 

18.  0. 

, .1250  0.0000 

64.  0. 


VER  REQUIREMENT 
1AL  SOuAR  ARRAY  A PE  A 
STALLED  BATTERY  CAPACITY 
GINNING  OP  LIFE  POWER 
E SIZING 

1GURA1  ION C YL  INOER 

T SATELLITE  WEIGHT  » 

PENS  IONS 
EQUIPMENT  BAY  56.5 

PI  S S 10  N EQUIPMENT  26.6 

10 1 A L SATfcl^lIE 


300.05  WATTS 

116.05  S Q FT 
24.00  AMP-HR 

375.40  WATTS 


1508.6  LBS  C 
LENGTH 


684.3  KG ) 


MCPENTS  OF  INERTIA 


. 8^4  _ .. 

(SLUGS*FT*+2) 


I N » { 
IN.  ( 
IN.  ( 


CENTER  OF  GRAVITY  55.4 

RELIA8  1LITY 

CONFIGURATION SINGlE  SYSTEM 

APCGEE/PER1GEE/INCL INATION 
MISSION  LIFETIME 
MEAN  MISSION  DURA  T[  Of1 
RELIABILITY 


X-CG 
I N « ( 


1.43 
.73 
2.16 
IXX  - 


M > 
Ml 
Ml 


Q4.2 

47.7 


LAUNCH  WEIGHT 
HEIGHT 


■ *1574.2 


324  .0 


1.41  M) 


19323. /19323./ 
24 • 0 ( MO ) 
21.KM0) 
.704 


0.0 


0.0 


I N • { 
IN.< 

IYY  - 

I=5f 


2.39 

1.21 


Ml 

Ml 


94.2 

47.7 


LBS  C 
WIDTH 


714.6  K6) 


IN.  ( 
IN.  I 


2 • 

1. 


19 

»1 


1536079.9 
0.0  0 M I - 


IZZ  * 153*079.9 

0.0  IN. ( 0.00 


Ml 

Ml 


Kj 


vi-  ?o 


VERY  LONG  BASHLINE  INTER EEROMETER-B  NP1-1-4B 


♦ * SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * + * * 


STABILIZATION  AND  CONTRCL 

CONFIGURATION SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  l 

WtIGHI  32. C5  LBS 
RELIABILITY 
I ERR  0 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 
EQUIPMENT  CODE  IDENTIFIER  034  834 


EQUIPMENT  QUANTITIES 


WEIGHT  138.41  LBS 
DRY  WEIGHT 
RELIABILITY 
i ERR 


303  4C3  603 

1 1 1 
VOLUME 
.9285 


906  1003 
5 9 

VOLUME 


80  6 141  ^ 

1 1 
1 «29<  FT ♦♦31 


499  203  1116 

4.23(f1;**3)1 


65 .61 (LBS)#  EXPENDABLE  WFIGHT 
* 9 0 8 E 

11 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  ( DTU) 
EQUIPMENT  CODE  IDENTIFIER  203  403 

EQUIPMENT  QUANTITIES  „ , 1 

WEIGHT  21.18  LBS 
RELIABILITY 
I ERR  1 


VOLUME 

.9866 


,39tFT**3) 


CONFIGURATION SEPARATE  UPLINK  AND  DOwNLINK 

EQUIPMENT  CODE  IDENTIFIER  206  342  401  503 

EQUIPMENT  QUANTITIES  1 

WEIGHT  12.17  LBS 
RELI AoILlTY 
I ERR  *******  ******** 


1 1 
VOLUME 
.9676 


22  , 

•26( FT**3 I 


FLFCTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

EQUIPMENT  CODE  IDENTIFIER  103  

EQUIPMENT  QUANTITIES  6 


WEIGHT 
HARNESS 
REL1ABIL 


113.00  LBS 


SfTGH1 


221  306  1202 

2 VOLUME  1 1.9l(FT**3) 

65.0(LBSI>  SOLAR  ARRAY  WEIGHT 
.9707 


MISSION  EQUIPMENT 

WEIGHT  750.00 
RELIABILITY 


LBS 


VOLUME 

,9000 


29.65(FT**3) 


POWER  REQUIREMENT 


505  701  1203  603 

1111 
POWER  REQUIREMENT 
72.801  LBS ) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


POWER  DISSIPATION 
57.0 (LBS  ) 


10.4 


1.0 


10.5 


77.2 


23.9 


POWER  REQUIREMENT  ,200.0 


WATTS 

WATTS 

WATTS 

WATTS 

WATTS 

WATTS 


VERY  LUNG  BASELINE  IL  TER  FE  ROKETER-B  NPl-l-AB 


l>  * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


1 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATLR  POWER 

HEAT  PIPE 

HEAT  PIPt  LENGTH 

STURED  ENERGY 


9.3  ( FT **21# 
909. 5 (flTU/HR) t 

19103. 0 WATT-IN), 

5.3  (FT) 

B 8 • 9 ( B TU ) 


THERMAL  CONTROL  WEIGHT 

INSULAT  ION 
TEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT  WEIGHT 
21.5 

5.6 

2.2 

5.9 


I ERR 


TOTAL 

UOOCiOlIl 


STRUCTURES 

SKIN  THICKNESS 

i-..  n, , th 


.017 

ICKNES  S*  HT  • 


, (IN) 

TR1NGER  NO.  #THICKNESS#HT. 

FRAME  NO., THICKNESS, HT.  , 
GRID  BEAM  THICKNESS 

6NDCLVEK  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT . 
ADAPTER  WEIGHT 


BATTERY  RAD  IA TOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P, 
AVERAGE  HEAT  LOAD 


(LBS) 


.8  (FT**2) 
10.2  (FT+*2) 
63  *6  ( BTU/HR) 
973 .0 ( BTU/HR ) 
1101 .5 ( W ATT—IN) 
1020.2  (BTU/HR) 


35.2 


220.  , 

.196  ( I N ) > 

.030  (IN) » CENTER 
87.9  (LBS) 


81910.397  ( IN)  , 
SPACING  9llo9  IInU 


HEIGHT 

0.000  ( IN) * AFT 


.952 
,*699 
!•  052 
.030 


0.0  (LBS) 
65.6  (LBS) 


(IN) 

UNI 

(IN) 


ta-\i\ 


VtR Y LONG  BASELINE  INTER FEROMETER-B 


* * * ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 

STABILIZATION  AND  CONTROL 

UNIT  UNIT 

ID6NT  1YP6  ' NO.  WEIGHT  VOLUME 

2G3  VALVE  DRIVER  ASSY  1 1.6  .1 

303  SuE  SENSOR  1 .3  .0 

403  NUTATION  DAMPER  i 2.B  .3 

603  CGNTROL  ELECTRNCS  1 7. A .4 

806  EARTH  SENSUR  ASSY  1 4.1  .1 

1413  POWER  CONVERTER  1 15.9  .4 


AUXILIARY  PROPULSION 

IDENT  TYPE 
034  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  R EGULATR 
203  ISLLATIUN  VALVE 
1116  TAM< 

509  TANK, 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT  UNIT 
NO.  WEIGHT  VOLUME 
6 .7  .0 


9 ,5  .1 

1 4.1  .4 

1 6.0  .6 

1 13,5  1.6 

1 16.0  .6 

1 .2  .0 

1 .2  .0 

1 .1  .0 


DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT 

IDENT  TYPE  NO.  WEIGHT  VOLUME 


203  D Itl r AL  TELEMETRY 
403  COFMD  DECUD+DISTR 


COMMUN  ICATIONS 


IDLNT 

TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

206 

ANTENNA 

1 

1.5 

.1 

342 

TRANSMITTER 

1 

3.0 

.0 

401 

RECEIVER 

1 

3 .9 

.1 

503 

COMMAND  SIG  COND 

2 

1.5 

.0 

227 

ANTENNA 

1 

• 8 

.0 

NP1-1 


* * * * 


UNIT 

POWER 

5.9 

.0 

0.0 

3.5 

1.0 

0.0 


UNIT 

POWER 

.1 

.1 

8:8 

0.0 

o.u 

0.0 

0.0 

0.0 

0.0 

0.0 


UNIT 

POWER 

3.0 


UNIT 

POwtR 

0.0 

70.0 

6.3 

.9 

0.0 


<kb  -»K 


VERY  LONG  BASELINE  I NT ER FE ROME TER-B  NP1-1-4B 


* * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 
ELECTRICAL  POWER 

UNIT 

IOtNT  IYPE  NO.  WEIGHT 

103  SKINT  fvEGOLATCR  6 4.2 

221  BATTERY  2 26.3 

306  BATTERY  CHARGtR  2 12.8 

1202  POWER  CONTRUL  1 11.6 


WEIGHT  SLMMART 

NAPE  WEIGHT 

MISSION  EQUIPMENT  750  .0 

STABILITY  AND  CONTROL  16.2 

AUXILIARY  PROPULSION  66.6 

DATA  PROCESSING  21.2 

COMMUNICATIONS  12.2 

RATTERIES  50.6 

POWER  CONTROu  62. A 

CONVERTERS  15.) 

SOLAR  ARRAY  57.0 

HARNESS  65.0 

STRUCTIRE  26A.5 

THERMAL  CONTROL  35.2 

DRY  WEIGHT  1435  .8 

PROPELLANT  72  .9 

SATELLITE  ADAPTER  65.6 


UNIT 

VOLUME 

.1 

.1 

.3 

.3 


UNIT 

POWER 

0.0 

0.0 

0.0 

0.0 


TOTAL  LAUNCH  WEIGHT 


157.4,2 


GRAVITY  WAVE  DETECTOR  NP1-1-5 


* * * SYSTEM  DESCRIPTION DESIGN  NUMBER  1 ♦ * ♦ ♦ 

STCONFIGURATIONN-  -°HASSL EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
POINTING  ACCURACY  ■ .200000(DEG.) 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONO® ROPELL ANT 
TOTAL  IMPULSE  « 4912, (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - $PECI  A l,  PURPOSE  PROCESJJR  (DTU1 


COMPUTER  OPERATIONS  RATE  ■ 


it 


ENGINEERING 


DATA 

32. 

64. 

16. 

6. 

4. 


COP  I TABLE 

NUMBER  OF  COMMANDS 
NUM8ER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE  „ _ 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON 

PRIMARY  DOWNLINK  DATA  RATE  - 
SEPARATE  DOWNLINK  DATA  RATE  ■ 

:LCONf}£jrATIONR-  - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


MISSION  EQUIPMENT  DATA 

O.i 


.1250 
64. 


128, 

too. 

8.. 

2. 

1.0000 
6 A.i 


ANTENNAS  PLUS  DOWNLINK 
8*000( KBPS) 

12  6. 000 ( KBPS ) 


T8¥B 

INSTAI 

8EG1N! 


EHICLE  SIZ; 
CONFIGURA  i 


( 277.7  KG) 


REQUIREMENT  238. '89  WATTS 

SOLAR  ARRAY  AREA  46.55  SQ  FT 

.LED  BATTERY  CAPACITY  18.00  AMP-HR 

ilNG  OF  LIFE  POWER  573. AO  WATTS 

CN  G 

CONFIGURATION  - - CYLINDER 

WET  SATELLITE  WEIGHT  » . 612.2  LBS 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  „ „ 28.5  IN.<  .72  M)  47, 

MISSION  EQUIPMENT  19.9  IN.(  .50  33, 

TOTAL  SATELLITE  AB.VIN.t  1.23  H)  , „ a 

MOMENTS  OF  INERTIA  ( S LUG$*FT*+2 ) IXX  ,»  T.8  IYY  ■ 

X-CG  Y-CG 

CENTER  OF  GRAVITY  26.9  IN.(  .68  ,M)  0.0  IN.( 

RELIABILITY 

CONFIGURATION  - - SINGL  E SYSTE)  e 

APOGEE/PERIGEE/INCLINATION  500./,  500./  28.5 

MISSION  LIFETIME  I2.0(M0) 

MISSION  DURATION  10.7(M0) 


LAUNCH  WEIGHT 
HEIGHT 

i.2i  n; 

.84  Ml 


635.8  LBS  I 288 .4  KG1 


47.5 

33.1 


WIDTH 

H:t 


:l\ « 


201679.8  IZZ  • 


0.00  M) 


342825.7 
Z-CG 


0.0  IN. I Q.00  Ml 


MEAN  MISSION 
RELIABILITY 


,719 


VI-  S’ S' 


GRAVITY  WAVE  DETECTOR  NP1-1-5 


► * * SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  IP*** 


STABILIZATION  AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
EQUIPMENT  CODE  IDENTIFIER  1601  2203  L015  1303 
EQUIPMENT  QUANTITIES  1111 


WEIGHT  2 9. '20  LBS 


■LIABILITY 

:RR 


10 


VOLUNE 
• 9507 


.88<FT**3> 


AUXILIARY  PROPULSION 

CONFIGURATION  MONO* ROPELL ANT 

“ CODE  IDENTIFIER  018 
QUANTITIES  12 

WEIGHT  59.32  LBS  VOLUM 

DRY  WEIGHT  31.97UBSW  EX 

RELIABILITY  .8966 

I ERR  10 


EQUIPMENT 

EQUIPMENT 


03* 

2 


906 
* 


1003  *99  203  1112 

„ 9 111 

E 3 • 0 3 1 FT**3> 

PENDABLE  WEIGHT 


DATA  PROCESSING  AND 
CONFIGURATION  


QU 

QU 


IP  H! 
IP  M 


Iff 


§8SSri??^IF,ER 

WEIGHT  30 
RELIABILITY 
I ERR 


INSTRUMENTATION 

IPECI AL  PURPOSE  PROCESSOR  (OTUI 


,11 


203  203  *03 

, Ill 
LBS  VOLUME 

.98  99 


COMMUNICATIONS 
CONFIGURATION 


EQUIPMENT 

EQUIPMENT 


UNIFIED 

CODE  IDENTIFIER 
QUANTITIES 
WEIGHT  17,182 
RELIABILITY 
1 ERR**9 


LINK-COMMON  ANTENNAS 
227  103  306  *01 

1 1 11 
LBS  VOLUME 

.9705 


POWER  REQUIREMENT 


503  701  1203  603 

1111 
POWER  REQUIREMENT 
27,3*(LBS> 


78.9 


• 3 


o5*CFT$*3) 


PLUS  DOWNLINK 
503  603  227 

2 11 
,22<FT*$3) 


POWER  REQUIREMENT 


13.5 


312 

1 

POWER 


REQUIREMENT 


35.4 


ELECTRICAL  POWER 
CONFIGURATION  


EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  7*.  175 

HARNESS  WEIGHT 
RELIABILITY 


SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


MISSION  EQUIPMENT 

WEIGHT  250.00 
RELIABILITY 


*06 

2 

LBS 


LBS 


515 
6 


213 
2 


603 

2 


702 
1 


«.2<iotes0uR 


.9752 

VOLUME 

.9000 


WEII 


FIT 


Q.90iFT««‘»3l  < 


'“IMUiK*"0"  m,3: 


POWER  REQUIREMENT r-  110. 0. 


WATTS 

WATT: 

s 

WATT 

WATT 

WATf 

UATt: 


VI- 


GRAVITY  WAVE  DETECTOR  NP1-1-5 


* * ♦ SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 


SPiT  Hr1 


PE  LENGTH 
STORED  ENERGY 


10.7  ( FT**2) * 
10 17.4( BTU7HR) * 
8&35.6(i^a;|-j-in)* 
l 06.1  ( BTU) 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P, 
AVERAGE  HEAT  LOAD 


1.0  ( FT** 2) 
11.7  C FT**  2) 
89.2 (BTU/HR) 
11 06. 6 ( 8TU7HR) 
489.8(WATT-IN) 
811.6  l BTli/HR) 


THERMAL  CONTROL  WEIGHT 

UNIT  WEIGHT  UBS) 
INSULATtON  9.0 

HEAT  PIPES  3.2 

PHA§E_CHANGE  HATERIIAL  2.7 


:ADIATOR  (PASSIVE) 


6.8 


I ERR 


TOTAL 

lUOOUOll 


21.6 


(IN) 


STRUCTURES 

SKIN  THICKNESS  .011 

'STRINGER  NQ.*  THICKNESS*  HT  • 

FRAME  NO. . THICKNESS* HT. 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT» 

‘N0  0,m WT* 


190.  * 

5.  , 

• 098  (IN)* 

.030  (IN)*  CENT 
A3. 2 (LBS) 

20.6  (LBS) 

23.6  (LBS) 


4069. *85 
.076 

►PACING  2.770 
:R  0.000 


(IN)* 

(IN)* 

iiM; 


HEIGHT 

AFT 


• 264 
.379 

1.385 

• 030 


(IN) 

(IN) 

HU 


Z4-/A 


GRAVITY  WAVE  DETECTOR  NP1-1-5 


ASSEMBLY  DESCRIPTIONS DESIGN  NUMBER “ 1 ♦ + * ♦ 

* STABILIZATION  AND  CONTROL  y^u  UNIT  UNIT 

IDENT  TYPE  . NO .' WEIGHT  VOLUME  POWER, 

1601  VALVE  ORIVER  ASSY  '*  1.6  .2  ,1*0 

2203  CONTROL  ELECTRNCS  7.1<  .1  62.0 

1815  EARTH  SENSOR  L5.4  .5  15.6 

1303  REACTION  WHEEL  5*1.  »1  ..*3 


W n “ ' • 
1.0 
62.0 
15.6 

.3 


AUXILIARY  PROPULSION 

IDENT.,  TYPE 
818  THRUSTER 
834  THRUSTER  t>„ 
906  ISOLATION  VALVE  , 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1112  TANK 
503  TANK  ' 

701  RELIEF  VALVE  , , tt 
1203  FILL  «■  DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT 

WEIGHJ 

u 


UNIT 

VOLUME 

.0 


UNIT 

POWER 

0.0 

ot  & 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


Jim. PROCESSING  AND  .JH* IPMUMIT 


WdiJRIl  TELEMETRY 

lol  85SS5AbEfBblS!JfX 


NO.  WEIGHT  VOLUME  POWER 
1 8,9  .2  3.0 

1 8.9  .2  3.0 

X 12.3  -.2  7.5 


COMMUNICATIONS, 

IDENT  TYPE 
227  ANTENNA  w 
103  BASEBND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  OIPLEXER 
227  ANTENNA 
312  TRANSMITTER 


UNIT  UNIT  UNIT 

WEIGHT  VOLUME  POWER 

.8  .0  0.0 

2.0  .0  .5 

2.1  .0  10.9 

3.9  .1  6.3 

l*5  *°  *2 

3.1  .0  1.0 

■ 8 .0  0.0 

2.2  .0  15.8 


3<5-:l/N 


GRAVITY  WAVE  DETECTOR  NP1-1-5 


. * * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
406  DISCHGE  REGULATOR 
515  SHUNT  REGULATOR 
213  BATTERY 
603  BATTERY  CHARGER 
702  ROWER  CONTROL 


9.8 

2.3 
13.5 

2.6 

9.4 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  _ 250.0 

STABILITY  AND  CONTROL  29.2 

AUXILIARY  PROPULSION  32.0 

DATA  PROCESSING  30.1 

COMMUNICATIONS  17.8 

BATTERIES  ,26.9 

POWER  CONTROL  *7.8 

SOLAR  ARRAY  32.4 

HARNESS  24.2 

STRUCTURE  67-A 

SOLAR  ARRAY  DRIVE  ,5.4 

THERMAL  CONTROL  21.6 

DRY  WEIGHT  584.8 

SNUtHIWtt  ii:i 


TOTAL  LAUNCH  WEIGHT  635.8 


O'  ©PJ 


Vi- 1 9 


GRAVITY  PROBE  B/C  NP1-1-6 


* * * 


SYSTEM  DESCRIPTION  OESIGN  NUMBER  1 * * * * 

STABILIZATION  ANO  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 

POINTING  ACCURACY  = . 3 00000 l DEG. ) 

AUXILIARY  FPCPULS I CN 

CONFIGURATION  MONOPRCPELLANT 

TOTAL  IMFULSE  = 8105  » (LB-SEC) 

DATA  PROCESSING  ANO  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (OTL 
COMPUTER  OPERATIONS  RATE  = O.IIPSI 

COPI  TABLE  ENGINEERING 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  FATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SU8FFAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  FATE  = 32.0  CO  (KBPS) 

SEPARATE  OGWNLINK  DATA  RATE  = 0.0  00  CKBPS) 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


DATA  MISSION  EQUIPMENT  DATA 
32.  0. 

256.  0. 

13.  0. 

8.  0. 

18.  0. 

•1250  0.0000 

64.  0. 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINOER 
WET  SA1ELLITE  WEIGHT  = 
DIMENSIONS 

EQUIPMENT  BAY  v 
MISSION  EQUIPMENT* 

TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


151.51 

113.53 

8.00 

346.24 


WATTS 
SQ  FT 
AMP- HR 
WATTS 


1488.2  LBS 
LENGTH 

55.  9 IN • ( 1.42 

29. 6 IN. ( .7 5 

85.5  IN.  ( 2.17 

<SLUGS*FT**2)  IXX  a 
X-CG 

58.4  IN • ( 


( 675  .0  KG) 


CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  - - SINGLE  SYSTEM 
APOGEE/PERIGEE/INCLI NATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIA8IL  IT  Y 


M) 

M) 

M) 


1. 48  M) 


93.1 

49.4 


LAUNCH  WEIGHT  = 
HEIGHT 


1 553.9 


304.5 


280.7  200  ./ 

1 2 » 0 ( MO  ) 
lo.a(MO) 
.734 


0.0 


90.0 


IN.  ( 
IN.  ( 

IYY  = 
Y-CG 
IN.  ( 


2.37 

1.25 


M) 

M) 


9 3.1 
4,9.4 


LBS  ( 
WIOTH 
IN. I 
IN.  ( 


7 04.  8 KG 


2.37 

1.25 


1388002.9  IZZ  * 1388002.9 

Z-CG 

0.80  M)  0.0  I N . ( 0*00 


m 

Ml 


Mi 


CO<,j  ^ 


/! 


Vlr?0 


GRAVITY  PROBE  B/C  NFi-i-6 


f * * SUBSYSTEM  DESCRIPTIONS DESIGN  NUMBER  1 * * * * 


STABILIZATION  ANO  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 
EQUIPMENT  CO OE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  32.05  LBS 
PELIA9ILITY 
IERR  0 


30  3 403  603 

1 1 1 
VOLUME 
.9636 


806  1413 
1 1 
1.29<FT**3> 


AUXILIARY  fRGPULSION 

CONFIGURATION  - - MONOFRCPELLANT 

EQUIPMENT  CODE  IDENTIFIER  834  834  907  100  3 499  203  1116 

EQUIPMENT  QUANTITIES  6 2 4 « 1 1 1 

WEIGHT  10  4.  76  LBS  VOLUME  4.08(FT**3) 

DRY  WEIGHT  56.15IL8S),  EXPENCABLE  WEIGHT 

RELIAOILITY  ,9078 

IERR  1 

DATA  PROCESSING  ANO  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTU) 

EQUIPMENT' COOE  IDENTIFIER  .203  40  3 

EQUIFMENT  QUANTITIES  1 

WEIGHT  21.18  LBS 
PEL  I A 9 IL  TTY 
IERR  1 


VOLUME 
. 9933 


.39(FT**3) 


COMMUNICATIONS 

CONFIGURATION  * - UNIFIEC  LINK-COMMON  ANTENNAS 


EQUIPMENT  COOE  IDENTIFIER  227 
EQUIPMENT  QUANTITIES  1 

WEIGHT  13.37  LBS 
RELIAOILITY 
IERR****-*********** 


10  3 306  40  1 

1 1 1 
VOLUME 
.9565 


503  603 

1 1 
.17(FT**3> 


ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT 


EQUIPMENT 

EQUIPMENT 


COOE  IDENTIFIER 
QUANTITIES 
WEIGHT  60.90 
HARNESS  WEIGHT 
RELIABILITY 


MISSION  EQUIPMENT 

WEIGHT  830  .00 
RELIABILITY 


BO  CY 
103 
6 

LBS 


LBS 


MOUNTED  SOLAR  ARRAY 
20  4 303  120  2 

2 2 1 
VOLUME 

6 2.  0 ( LBS  1 i SOLAR 
.9811 


1. 31(FT**3) 
ARRAY  WEIGHT 


VOLUME 

.9000 


32.  8 ltFT**  3) 


POWER  REQUIREMENT 


507  701  1203  603 

11  1 .1 
POWER  REQUIREMENT 
48 . 60 (LBS) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


POWER  DISSIPATION 
55 • 8 ( LBS) 


POWER  REQUIREMENT 


10.4  WATTS 
1.0  WATTS 

10.5  WATTS 

19.5  WATTS 

170.4  WATTS 
110.0  WATTS 


GRAVITY  PROBE  B/C  NF1-1-6 


* * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


t 


THERMAL  CONTROL 
RAOIATOR  AREA 

HEATER  POWER' 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  E )ERGY 


6.7  (FT**2 ) i 
60  4*  l*  ( BTU/HR  ) , 


64 


0.0 (WATT-IN) 
5.3  (FT) 

.1  ( BTU I 


THERMAL  CONTROL  WEIGHT 


INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
FAQIATOR  (PASSIVE) 


UNIT 


IERR 


TOTAL 

110  0 001011 


STRUCTURES 

SKIN  THICK  f>ESS  . Cl 6 (IN) 

STRINGER  NC.  , THICKNESS  ,HT. 

FRAME  NO. .THICKNESS ,HT. 

GRIO  BEAM  T HGKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIFMENT  BAY  STRUCTURE  WT. 

SOLAR  APFAY  BOOM  ANC  DRIVE  WT, 
ADAPTER  WEIGHT 


BATTERY  RAOIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDICTANCE  H .P  . 
AVERAGE  HEAT  LOAD 


1.2  (Ft ** 2 ) 

7.9  (FT**2) 
11 5. 0 ( BTU/HR) 
719. 3 ( BTU/HR) 
1106.  2(  WATT-IN) 
516.7  (BTU/HR) 


WEIGHT 

21.4 

5.6 

1.6 

4. 2 

32.8 


(LBS) 


220,  , 3513.978  (IN) 

5.  , .128  (IN) 

.144  (IN),  SPACING  4.053  (IN) 

. 03  0 (IN).  CENTER  0.000  (IN) 

64.2  (LfiS) 

0.0  (LES) 

(I  PSI 


HEIGHT 

AFT 


(IN) 

(IN) 

2.026  (IN) 
.030  (IN) 


.447 

.641 


tb~  I A. 


GRAVITY  PROBE  B/C  NP1-1-6 

* * * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  i * * * * 


STABILIZATION  AND  CONTROL 
IOENT  1YPE  NC. 

UNIT 

WEIGHT 

U Nx  i 
VOLUME 

UNIT 

POWER 

203 

VALVE  CRIVER  ASSY 

1 

1.6 

, 1 

5.9 

303 

SUN  SENSOR 

1 

• 3 

• 0 

.0 

403 

NUTATION  OAMPER 

1 

2.8 

. 3 

0. 0 

603 

CONTROL  ELECTRNCS 

1 

7.4 

. 4 

3.5 

606 

EARTH  SENSOR  ASSY 

1 

4.1 

. 1 

1. 0 

1413 

POWER  CONVERTER 

1 

15.9 

.4 

0.0 

AUXILIARY  FROPULSION 
IDENT  TYPE 

NO  . 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

634 

THRUSTER 

6 

. 7 

. 0 

. 1 

834 

THRUSTER 

2 

.7 

. 0 

, 1 

907 

ISOLATION  VALVE 

4 

1.3 

.1 

0 . 0 

1003 

FILTER 

9 

.5 

, 1 

0.  0 

499 

PRESSURE  REGULATR 

1 

4.  1 

. 4 

0 . 0 

203 

ISOLATION  VALVE 

1 

6.0 

. 6 

0.0 

.1116 

TANK 

1 

18.5 

1.6 

0 . 0 

507 

TANK 

1 

6.7 

. 3 

0.  0 

701 

RELIEF  VALVE 

1 

.2 

. 0 

0 .0 

1203 

FILL  ♦ DRAIN  VALV 

1 

.2 

. 0 

0 . 0 

603 

FILL  + VENT  VALVE 

1 

.1 

*0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 


IOENT  TYPE 

NC. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203  DIGITAL  TELEMETRY 

1 

8.9 

. 2 

3.0 

403  COMMO  CECOfHOISTR 

i 

12.3 

. 2 

7.5 

COMMUNICATIONS 

IOENT  TYPE 
227  ANTENNA 

NC  . 
1 

UNIT 

WEIGHT 

.8 

UNIT 

VOLUME 

« 0 

UNIT 
POWER 
0 * 0 

103  BASE8NC  ASSY  UNIT 

1 

2.0 

. C 

. 5 

306  TRANSMITTER 

1 

2.1 

. 0 

10 . 9 

401  RECEIVER 

1 

3.9 

. 1 

6.3 

503  COMMANO  SIG  CONO 

1 

1.5 

• 0 

, g 

603  DIPLEXER 

1 

3.1 

. 0 

1.0 

GRAVITY  PROBE  8 7C  NFi-i-6 


> * * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL'  POWER 

I DENT  TYPE 
103  SHUNT  REGULATOR 
204  BATTERY 
303  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER. 
6 4.2  .1  0.0 

2 8.6  .1  0.0 

2 . 3.5  .1  0.0 

1 11.6  .3  0.0 


HEIGHT  SUMMARY 

NAME  WEIGHT 


MISSION  EQUIPMENT 

330,  0 

STABILITY  AND  CONTROL 

16.  2 

AUXILIARY  FRCPULSION 

56.2 

DATA  PROCESSING 

21.  2 

COMMUNICATIONS 

13.4 

BATTERIES 

17.  2 

POWER  CONTROL 

43.  7 

CONVERTERS 

15.9 

SOLAR  ARRAY 

5 5.3 

HARNESS 

62.  0 

STRUCTURE 

275.  3 

THERMAL  COKTROu 

32.  8 

DRY  WEIGHT 

1439.  6 

PROPELLANT 

48.  6 

SATELLITE  ADAPTER 

65.  7 

TOTAL  LAUNCH  WEIGHT  1553.9 


I A 


EXPLORER  NP 1-1-8 


► ♦ * ♦ SYSTEM  DESCRIPTION  DESIGN  NUMBER  1 * ♦ * * 


STA8IL  IZATIUN  AND  CONTROL 

CON  F JbUR AT  ION SPIN  CONTROL 

POINTING  ACCURACY  • . 700000(DEG. ) 

AUXILIARY  PROPLLS  ION 

CONFIGURATION MONOPPOP6  LL  ANT 

TOTAL  IMPULSE  *=  8 10  5 . ( L B-SE  C I 

DATA  PPUCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

COPPUTfcR  OPERATIONS  RATE  « O.tIPSI 

C D PI  TABLE  ENGINEERING  DATA 

NUMBER  OF  COMMANDS  32. 

NUMBER  OF  MAIN  FRAME  WORDS  256. 

{"A IN  FRAME  SAMPLE  RATE  13. 

FA  T N FRAME  WORO  LENGTH  8. 

NUMBER  OF  SUBFRAMES  18. 

SUBFRAME  RATE  , .1250 

NUMBER  OF  WOxliS  PER  SUBFRAME  64. 

com  IGuIItiSn  UNIFIED  LINK-COMMON  ANTENNAS 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 


0.0000 

0. 


PR 

SE 

ELECTR 
C(jN  F 
PO 
TO 
IN 
bE 

VEHICL 
CONF 
WE 
D I 


IMARY  DOWNLINK  DA  1 A RATE  - 32.0 
PARATE  DOWNLINK  DATA  PATE  * 0.0 
ICAL  POWER 

IGURATION SHUNT  - BODY  MOUNTED  SOLAR 


32.000IKBP5 

O.OOOtKRP? 


WER  REQUIREMENT  109.45  WATTS 

TAL  SOLAR  ARRAY  AREA  41.93  SQ  FT 

STALLEO  BATTERY  CAPACITY  6.00  AMP-HR 

C-INNING  OF  LIFE  POWER  182.66  WATTS 

t SIZING 

IGURATION CYLINDER 

T SATELLITE  WFIGH1  - 568.1  LBS  ( 257.7 

FENS  IONS  LENGTH 

EQUIPMENT  BAY  34.0  IN. < .66  M) 

FISSION  EQUIPMENT  18.4  IN.t  .47  Ml 

TOTAL  SATELLITE  52.4  IN.C  1.33  Ml 

IXX  * 


ARRAY 


FENTS 


RELlJI 

CONF 

AP 

MI 

ME 

RE 


: INERTIA 
GRAVITY 


(SLUGS  *F  T**2 1 
X-CG 

28.8  IN.t 


56.6 

30.7 


LAUNCH  WEIGHT 
HEIGHT 


590.1 


51.8 


NJJRyOF  GRAVITY  28.8  I 

IGURATION SINGLE  SYSTEM 

CG  EE/PERIGEE/IN CL INATION 
SSION  LIFETIME, 

AN  MISSION  DURATION 
LIABIL  ITY 


» IN.t 
’ IN.t 

IYY  » 
Y-CG 
> IN.t 


1.44  M) 
.78  Ml 

256698.5 

0.00  Ml 


56.6 

30.7 


wiirH 
IN.t 
IN.  ( 


256698.S. 

Z-CG 

I IN.t  0.00  HI 


267.6 

1.44  I 
.78  f 


1900./  1900./ 
12  « 0 ( MO ) 

lo.etMoi 

.736 


9h-\/\ 


EXPLORER  NP 1-1-9 


* * * SUBSYSTEM  DESCRIPTIONS  DESIGN 

STABIL  IZATIDN  ANO  CONTROL 

CONE  1GURAT  ION SPIN  COI 

EQUIPMENT,  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  32.05 
RELIABILITY 
I ERR 


GN  NUMBER 

1 * 

* * * 

ROL 

603  606  1913 

203  303 

903 

1 

1 1 , l 

BS 

VOLUME 

1 •? 9{  FT 

A 


.9636 


UXILIAKY  PROPULSION 

CONFIGURATION MQNGPROPELL ANT 

EQUIPMENT  CODE  IDENTIFIER  839  839 
EQUIPMENT  QUANTITIES  6 2 

WEIGHT  10  9.76  LBS 

DRY  WEIGHT 
RELIABILITY 
IERR 


907  1003 
9 9 

VOLUME 

56 . 15 ( LBS ) # EXPENDABLE 
.9078 

1 


999  203  1116 

1 1 1 
9 .CB(FT<M‘3> 
HEIGHT 


AND 


INS  TRUMEN  TAT  ION 
PURPOSE 


DATA  PROCESSING  .....  _ 

CONFIGURATION SPECIAL 

EQUIPMENT  CODE  IDENTIFIER  203 
' QUANTITIES  1 

WEIGHT  21.18  LBS 
RELIABILITY 
IERR  1 


EQUIPMENT 


PROCESSOR 
903 
1 

VOLUME 

.9933 


( DTU) 


COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  22.72  LBS 
RELIABILITY 
IERR++9************ 


309  901 

VOLUME 
.9593 


103 
1 


• 39(  FT**3) 


503  603 

1 1 
.28(FT+*3) 


ELECTRICAL  POWER 

CONE  1GURAT I ON SHUNT  - 

EQUIPMENT  CODE  IDENTIFIER 
PQUIFMENT  QUANTITIES 

WEIGHT  50. C7 
HARNESS  WEI <rUT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  200. CO 
RELIABILITY 


BLDY 
10  3 
3 

LBS 


LBS 


MOUNTED  SOLAR  ARRAY 
202  303  1202 

2 VOLUME  1 1.05{FT**3) 

25 .6 ( LBS ) # SOLAR  ARRAY  WEIGHT 
.9862 


VOLUME 

,9000 


7.92(FT**3) 


POWER  REQUIREMENT 


507  701  1203  603 

1 1 1 1 1 
POWER  REQUIREMENT 
98.60( LBS ) 


10.9 


1.0 


POWER  REQUIREMENT  10,5 


POWER  REQUIREMENT  17.5 


POWER  DISSIPATION  58*3 
20 .6 ( LBS  ) 


POWER  REuLUKtntNi  70.0 


WATTS 

WATTS 

WATTS 

WATT! 

WATTS 

WATTS 


°)b-\r\ 


EXPLORER  N P 1—1—8 


SUBSYSTEM  DESCRIPTIONS 

(CONTINUE 

D) 

THERMAL  CONTROL 

RADIATOR  AREA 

5.8 

(FT**2), 

BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 

1.3 

7.1 

( FT**2> 
(FT**2) 

HEATER  POWER 

494.1 

(BTU/HR ) , 

BATTERY  HEATER  POWER 
TOTAL  HE  ATE  P POWER 

122. 2( 
616. 3( 

BTU/HR) 

BTU/HR) 

HEAT  PIPE 

4301.6 

(WATT-IN  >, 

VARIABLE  CONDUCTANCE  H.P. 

677.91 

WATT-IN) 

HEAT  PIPE  LENGTH 
STURfcD  ENERGY 

3.3 

63.5 

( FI  ) 

( BTU)  . 

AVERAGE  HFAT  LOAO 

373.2 

( BTU/HR) 

THFRKAL  CONTROL  WEIGHT 

UNIT  WEIGHT  (LBS) 


INSULATION  10.5 
EE  A T PIPES  3 • A 
PHASE  CHANGE  MATERIAL  1.6 
.RADIATOR  (PASSIVE)  3.7 


I ERR 


TOTAL 

lI00010J.il 


19.2 


STRUCTLRES 

SKIN  THICKNESS  .011  ( IN) 

STRINGER  NO., THICKNESS, HT. 

FRAME  N0.,TH1CKNESS»HT, 

GRID  BEAM  THICKNESS 

ENDCCVER  THICKNESS-  FORWARD 
EUUI PMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  ANO  DRIVE  WT. 
ADAPTER  WEIGHT 


211.  , 

756B. 804 

(IN), 

• 263 

(IN) 

5 • 9 

• 08  1 

(IN), 

HEIGHT 

„ .406 

IN) 

.095  (IN), 

SPACING  2.672 

(IN), 

1.336 

(IN) 

.030  (IN), 

CENTER  0.000 

(IN), 

AFT 

• 030 

(IN) 

0.0 

21.9 


(LBS) 

(LBS) 


explorer  npi-i-6 


+ ♦ ♦ 


\ 

-4 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL 


IOcNT 

203 

303 

903 

603 

806 

1913 


TYPE 
VALVE  DRIVER 
SUF  SENSOR 


ASSY 


NUTATION  D AMP  LR 
CONTROL  LLECTPNCS 
EAFTH  SENSOR  ASSY 
PGXtR  LUNVERTtR 


NO. 

1 

1 

1 

1 


AUXILIARY  PROPULSION 

IDENT  TYPE 

THPUSTER 


8 39 
339 
907 
1003 
<>99 
203 
1116 
507 
701 
1203 
603 


THFUSTER 
ISOLATION  VALVE 
F I LTER 

PRESSURE  REGULATR 
IS  CL  AT  ION  VALVE 
TANK 
TANK 

RELIEF  VALVE 
FILL  + DRAIN  VALV 
FILL  + VENT  VALVE 


DATA  PROCESSING  AND  It 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
903  CGEMD  DECOD  + DISTR 


COMMON  IC  AT  IONS 

IDENT  TYPE 
203  AN1ENNA 
103  BAStbND  ASSr  UNIT 
309  TRANSMITTER 
<>01  RECEIVER 
503  COf-MANO  SIG  COND 
603  01  FLEXER 


NO. 

6 

2 

<» 

9 

1 


1 

1 

1 

1 


NO. 

1 

1 


NO. 

1 

1 

1 

1 

1 

1 


UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

1.6 

.1 

5.9 

.3 

.0 

.0 

2.8 

.3 

0.0 

7.9 

.9 

3.5 

9.1 

.1 

1.0 

15 .9 

• 9 

0.0 

UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

• 7 

.0 

.1 

■ 7 

.0 

• 1 

1 • 3 

.1 

0.0 

.5 

.1 

0.0 

9.1 

.9 

0.0 

6 .0 

.6 

0.0 

18 .5 

1.6 

0.0 

6.7 

.3 

0.0 

.2 

.0 

0,0 

• i 

.0 

0.0 

• 1 .0 
ENTATION 

0.0 

UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

8.9 

• 2 

3.0 

12.3 

.2 

7.5 

UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

10  .9 

.1 

0.0 

2.0 

.0 

.5 

1.8 

• 0 

8.8 

3.9 

.1 

6.3 

1.5 

.0 

.9 

3.1 

.0 

1.0 

2b-\t\ 


EXPLORER  NP 1-1-8 


* * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 
ELECTRICAL  POWER 


IDENT 

7YPE 

NO. 

UNIT 
WE  IGHT 

UNIT 

VOLUME 

UNIT 

POWER 

103 

SHLNT  REGULATOR 

3 

• 2 

.1 

0.0 

202 

8A  1IERY 

2 

9.5 

.1 

0.0 

303 

BA1URY  CHARGER 

2 

3.5 

.1 

0.0 

1202 

POWER  CONTROL 

1 

11.6 

.3 

0.0 

WEIGHT  SUMMARY 
NAPE 

MISSIOP  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTER  3ES 
POWER  CONTROL 
CONVER  1ERS 
SOLAR  ARRAY 
HARNES  S 
SI RUCTLkE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 


200.0 

16.2 

56.2 

21.2 

22.7 

19.0 

31.1 
15  .9 
20.6 
25  .6 

71 .9 

19.2 
519.5 

A8  .6 

21 .9 


TOTAL  LAUNCH  WEIGHT 


590  .1 


SOLAR  MAX  MISSION  NP2-1-! 


* * * SYSTEM  DESCRIPTION  - DESIGN  NUMBER  1 * * ♦ * 

^CONFIGURATION^-  -DMAS  sS  XPULS IGN  WITH  PITCH  MOMENTUM  WHEEL 
POINTING  ACCURACY  » .200000 < DEG. I 

AUXILIARY  PROPULSION 

CONFIGURATION  MONCPROPELLANT  ^ 

TOTAL  IMPULSE  ■ 14476. (L  B-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION  . 

CONFIGURATION  SPECIAL  PURPOSE  PROCES SOR^ (DTU) 


COMPUTER  OPERATIONS  RATE 
CDP I TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS  , , „ 

CONFIGURATION  UNIFIED  LINK-COMMOM 

PRIMARY  DOWNLINK  DATA  RATE  ■ 
SEPARATE  DOWNLINK  DATA  RATE  » 

^CONFIGURATION* SHUNT  AND  DISCHARGE 


0. (IPS) 


ENGINEERING 


DATA  MISSION  EQUIPMENT  DATA 
32.  0. 

64.  128. 

16.  100. 

8.  8. 

3.  2. 

.1230  1.0000 

64.  64. 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  PCWER 
VEHICLE  SIZING 


CONFIGURATION  CYLINDER 


WET  SATELLITE  WEIGHT  » 1898.7 

DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


GRAVITY 


349,64 

76.67 

24.00 

944.33 


I 


ANTENNAS  PLUS  DOWNLINK 
8.000C  KBPS) 

128.000C  KBPS) 

REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


AMP-HR 

WATTS 


. LBS 
LENGTH 

32.4  I N. < . 82 ' 

34.0  IN. ( .66 

66.4  IN. ( 1.69 

(SLUGS*FT**2 ) IXX  » 

X— CG 

40.1  IN. ( 1. 02 


861.2  KG) 


CENTER  OF 
RE  LIABILITY 

CONFIGURATION  SINGLE  SYSTEM 

APOGEE /PER IGEE/INCL  INATION 

MISSION  LIFETIME 

MEAN  MISSION  DURATION 
RELIABILITY 


Hi 

M) 

M) 


54.1 

56.6 


LAUNCH  WEIGHT 
HEIGHT 


« 1971,0  LBS  1 894.1  KG 


IN.  ( 
IN,  ( 


1,37 

1.44 


Hi 


54.1 

56.6 


WIDTH 
IN.  j 
IN.I 


1,37 

1.44 


Hi 


214.3 


IYY  » 
Y-CG 
0.0  IN. ( 


874777.9  IZZ  - 


0.00  H) 


1229236,3 
Z-CG 


0.0  IN*  C 0,00  HI 


310./  310./  28.5 

24.10  (MO) 

21. 3(M0) 

.1717 


Vi-i  oo 


SOLAR  MAX  MISSION  NP2-1-1 


♦ * ♦ SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL  . TT1J  orTru  mi-im  pmtiim  UHFPl 

CONFIGURATION MASS  EXPULSION,. WITH  PITCH  MOMENTUM  WHEEL 

EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1309 
EQUIPMENT  QUANTITIES,,  , 2 

WEIGHT  41.30  LBS 
RELIABILITY 
IERR  0 


2 1 
VOLUME 
.9707 


1.2l(ET**3) 


AUXILIARY  PROPULSION.  

S8K«S»*Ti8BE-iDEW!ranW',T..1  ,06  100|  ...  NIUH 

EQUIPMENT  J^jniES  12  * VOLUME  9 ■ sIu.fUj)1 

ORY  WEIGHT  62.14<LBS),  EXPENDABLE  WEI6HT 

RELIABILITY  .9109 

IERR  10 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTUI 
EQUIPMENT  CODE  IDENTIFIER  203  203  *03 

EQUIPMENT  QUANTITIES  1 11 


POWER  REQUIREMENT 


509  701  1203  603 

1 2 11 
POWER  REQUIREMENT 
85.9ZCLBS) 


WEIGHT  3C.11 

RELIABILITY 
IERR 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIEO 
EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES  „ , „ 
WEIGHT  *1.92 

RELIABILITY 


IE RR* ******  ******** 


LBS  VOLUME 

.9799 


LINK-COMMON  ANTENNAS 
203  103  306  401 

112  1 
LBS  VOLUME 

.9775 


.54<FT**3) 


PLUS  OGWNLINK 
503  603  203 

2 1 .1 

•51CFT**3I 


POWER  REQUIREMENT 


312 

2 

POWER 


REQUIREMENT 


ELECTRICAL  POWER 


’CONFIGURATION”—  -’SHUfcT  AND  DISCHARGE^ REGULATION^-  PAOOIE  MOUNTED  SOLAR  ARRAY 
EQUIPMENT  code_ i dent i fie r 


'406  '515  221  '603"  702 

EQUfpMENt  QUANTITIES  _ . Z 9 2.  2 .Vicm**! 

HMfth  «!J»P  185  TTriiHifFsaiu  Uttf’Sfflb 

RELIABILITY  .9409 


MISSION  EQUIPMENT  , 

KiifSiitl??0-00  LBS 


VOLUME 
• 9000 


49.40(FT**3) 


POWER  DISSIPATION 
53 .4 (LBS ) 


POWER  REQUIREMENT 


79.7  WATTS 
.3  WATTS 

13.5  WATTS 

35.4  WATTS 

492.9  WATTS 

130.0  UATTS 


VI  - 1 o | 


SOLAR  MAX  MISSION  NP2-1-1 


* * * SUBSYSTEM  DESCRIPTIONS  {CONTINUED! 


RADIATOR  AREA 

16*0 

(FT«<*2)» 

HEATER  POWER 

1539*8 ( BTU/HR  >* 

HEAT  PIPE 

12886*6(WATT-IN)# 

HEAT  PIPE  LENGTH 

4*1 

(FT) 

STORED  ENERGY 

105.6 

{ BTU) 

THERMAL  CONTROL 

WEIGHT 

UNIT  WEIGHT 

INSULATION 

11.8 

HEAT  PIPES 

4.4 

PHASE  CHANGE 

MATERIAL 

2.6 

RADIATOR  (PASSIVE) 

10.2 

TOTAL 

29.0 

I ERR 


UC0010011 


STRUCTURES 


SKIN  THICKNESS  „ „ *020  IIN) 

STRINGER  NO.#THICKNESS#HT. 

FRAME  NO*#THICKNESS»HT* 

GRID  BEAM  THICKNESS 

E NDCQVER  THICKNESS-  FCRWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOH  AND  DRIVE  WTi. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P*- 
AVERAGE  HEAT  LOAD 


.6  (FT**2) 
16.7  (FT*+2) 
49*8 ( BTU/HR ) 
1589.61BTU/HR) 
672*2  I WATT-IN) 
882.6  (BTU/HR) 


153.  # 3592.097  (IN)# 

5*  # , *106  ( IN ) # 

.175  (IN)#  SPACING  4.918  (INI# 

*030  (IN).  CENTER  0*000  (IN)# 

72*13  (LBS) 

24.1  (LBS) 

72*14  (LBS) 


HEIGHT 

AFT 


.375 
.538 
2.459 
• 030 


UN) 

(IN) 

(IN) 

(IN) 


SOLAR  MAX  MISSION  NP2-1-1 


* * *.  ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  l ♦ * * * 
STABILIZATION  AND  CONTRCL 


IDENT  TYPE 

1601  VALVE  DRIVER  ASSY 
2203  CONTROL  ELECTRNCS 
1815  EARTH  SENSOR 
1309  REACTION  WHEEL 


UNIT  UNIT  UNIT 
hO.  WEIGHT  VOLUME  POWER 
2 1.6  .2  1.0 

2 7.1  .1  62.0 

1 15.4  .5  15.6 

1 8.5  .1  1.1 


AUXILIARY  PROPULSION 

IDENT  TYPE 
829  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1124  TANK 
509  TANK 

701  RELIEF  VALVE  • 
1203  FILL  ♦ ORAIN  VALV 
603  FILL  ♦ VENT  VALVE 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 
12  .6  .0  0.0 

4 .7  .0  .1 

5 ,7  .1  0.0 

9 .5  .1  0.0 

1 4.1  .4  0.0 

1 . 6.0  .6  0.0 

1 11.5  2.4  0.0 

1 16.0  .6  0.0 

2 .2  .0  0.0 

1 .2  ,0  0.0 

1 .1  .0  0.0 


DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT  UNIT 
IDENT  TYPE  NO.  WEIGHT  VOLUME  POWER 

203  DIGITAL  TELEMETRY  1 8.9  .2  3.0 

203  DIGITAL  TELEMETRY  1 8.9  ,2  3.0 

403  COMMD  DECOD+D ISTR  1 12.3  .2  7.5 


COMMUNICATIONS 

IDENT  TYPE 
203  ANTENNA 
103  BASEBND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COIMANO  SIG  CCND 
603  DIPLEXER 
203  ANTENNA 
312  TRANSMITTER 


,mh 

10.4 

2.0 

2.1 

3.9 

1.5 

3.1 
10.4 

2. 2 


UNIT 

VOLUME 

• 1 


UNIT 
POWER 
0.  0 
.5 
10.9 
6.3 
.9 
1.0 
0.0 
15.8 


VI -I  o'*, 


SOLAR  MAX  MISSION  NP2-1-1 


» ♦ * ASSEMBLY  DESCRIPTIONS  ICONTINUED) 


ELECTRICAL  POWER 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

40  6 

OISCHGE  REGULATOR 

2 

9.8 

.2 

0.0 

515 

SHUNT  REGULATOR 

9 

2.3 

.0 

0.0 

221 

BATTERY 

2 

19.8 

• 1 

0.0 

60  3 

BATTERY  CHARGER 

2 

2.6 

• 0 

0.0 

702 

POWER  CONTROL 

1 

9.4 

.6 

0.0 

WEIGHT  SUMMARY 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

1250.0 

STABILITY  AND  CONTROL 

41.3 

AUXILIARY  PROPULSION 

62.1 

DATA  PROCESSING 

30.1 

COMMUNICATIONS 

41.4 

BATTERIES 

39.6 

POWER  CONTROL 

54.7 

SOLAR  ARRAY 

53.4 

HARNESS 

77.3 

STRUCTURE 

124.9 

SOLAR  ARRAY  DRIVE 

8.9 

THERMAL  CONTROL 

29.0 

DRY  WEIGHT 

1812.8 

PROPELLANT 
SATELLITE  ADAPTER 

85.9 

72.4 

TOTAL  LAUNCH  WEIGHT  1971.0 


N/ 1 - / o 


OUT-OF-ECLIPTIC  SOLAR  OBS  NP2-1-2 


* SYSTEM  OESCRI PTICN  DESIGN  NUMBER  1 * * * + 

STABILIZATION  AND  CONTPCL 

CONFIGURATION  SPIN  CONTROL 

POINTING  ACCURACY  « 4 60C0O0 (DEG. ) 

AUXILIARY  PROPULSION 

* CONFIGURATION MONCPROPELLANT 

TOTAL  IMPULSE  ■ 9335. (LB-SEC ) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGLRATICN  SPECIAL  PURPOSE 

COMPUTER  OPERATIONS  RATE  - 
CDPI  TABLE 

NUMBER  CF  COMMANDS 
NUMBER  CF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  VGRO  LENGTH 
NUMBER  CF  SLBFRANES 
SUBFRAME  RATE 

NUMBER  CF  WCPOS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  SEPARATE  UPLINK 

PRIMARY  DOWNLINK  DATA  RATE  * 

SEPARATE  OCWN LINK  DATA  RATE  « 

ELECTRICAL  ROVER 

CONFIGURATION  SHUNT  - BODY  MO 

POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  CF  LIFE  PCWER 
VEHICLE  SIZING 

CONFIGURATION  CYLINDER 


PROCESSOR  (DTU) 

0.( IPS) 

ENGINEERING  OATA 
32. 


256. 

13. 

6. 

18. 

.1250 

69. 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0* 

0. 

0. 

0.0000 

0. 


AND  DOWNLINK 

32. 000( KBPS) 
O.OOO(KBPS) 

LNTED  SOLAR  ARRAY 
198.17  WATTS 
67.91  SQ  FT 
39.00  AMP-HR 
219.67  WATTS 


WET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE- 
MOMENTS  OF  INERTIA 


117C.1 
LEN 
93.2  IN. 
26.6  IN. 

69.8  IN. 
(SLUGS*FT*+2 

X- 

92.8  IN. 


CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  SINGLE  SYSTEM 

APOGEE /PERIGEE /INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


IBS  ( 

GTH 
( 1.10  M) 

( .68  M) 

( 1.77  M) 

) 1XX  ■ 

(°  1.09  M) 


530.7  KG)  • LAUNCH  WEIGHT  - 
HEIGHT 

72.0  IN. ( 1.83  H> 


99.3  IN. ( 

160.0  IYY  » 
Y-CG 
0.0  IN. ( 


1.13  M) 
807937.0 
0.00  M) 


1217.9  LBS  ( 552.2  KG) 

WIDTH 

72.0  IN. ( 1.83  H) 

99.3  IN.  ( 1.13  M) 


IZZ  ■ 007937.0 

Z-CG 

0.0  IN. ( 0.00  H) 


100000. /**♦*♦*/  28.5 
12.0 ( MQ) 

10 • 7 ( MO ) 

.722 


^SOI-IA 


OUT-OF-ECLIPTIC  SOLAR  CBS  NP2-1-2 


4 * 4 SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * + 


STABILIZATION  AND  CONTRCL 

CONFIGURATICN  - - SPIN  CONTROL 
EQUIPMENT  CCDE  IDENTIFIER  203 
EQUIPMENT  QL  ANT  IT  I ES  1 

WEIGHT  29.28  LBS 
RELIABILITY 
I E PR  0 


3C3  903  603 

• 111 
VOLUME 
.9391 


803  1913 
ia8(FT**3) 


AUXILIARY  PROPULSION 

CONFIGURATICN  MONCPROPELLANT  . ___ 

EQUIPMENT  CCOE  IDENTIFIER  P39  639  906  1003  999  203  1116 

FQUIPMFNTQU ANTITIES  6 2 9 9 1 1 1 

euuiHffcNi  ULfl  VOLUME  9.16(FT**3> 

DRY  WEIGHT  69.911  LBS W EXPENDABLE  WEIGHT 

RELIABILITY  .9101 

IEPR  11 

OATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATICN  - - SPECIAL  PURPOSE  PROCESSOR  (DTU) 

EQUIPMENT  CCDE  IDENTIFIER  203  9C3 

EQUIPMENT  QUANTITIES  1 1 


WEIGHT  21.18  LBS 

RELIABILITY 

IERR  1 


VOLUME 
.9933 


CONFIGURATICN  - - SEPARATE  UPLINK  AND  DOWNLINK 
EQUIPMENT  CCDE  IDENTIFIER  206  398  901  503 

EQUIPMENT  QUANTITIES  ....  , 1 1 

WEIGHT  19.77  LBS 
■ RELIABILITY 

I ERR44*4**44*4**4*+ 


1 

VOLUME 

.9915 


.391FT4*3) 


227 

1.93(FT**3) 


ELECTRICAL  POWER 

CONFIGURATICN  SHUNT  - 

EQUIPMENT  CCDE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  116.51  IBS 
HARNESS  WEIGHT 
RELIABILITY 


BOO Y MOUNTED  SOLAR  ARRAY 
103  223  315  1202 

2 VOLUME  1.68(FT**3) 

9 6.6 (LBS).  SOLAR  ARRAY  WEIGHT 
. 9828 


MISSION  EQUIPMENT,  ^ 

WEIGHT  60C.OO  LBS 
RELIABILITY 


VOLUME 
. 9000 


23.73(FT*+3) 


POWER  REQUiREHENT 


509  701  1203  603 

1111, 
POWER  REQUIREMENT 
56.1KLBS) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


POWER  DISSIPATION 
33.9<LBS> 


9.9 


1.0 


10.5 


77.2 


3.3 


POWER  REQUIREHENT  100*0 


WATT 

watt: 

WATTS 

WATTS 

WATTS 

WATTS 


OUT-OF-ECLIPTIC  solar  obs 


NP2-1-2 


SUBSYSTEM  DESCRIPTIONS 

(CONTINUED) 

THERMAL  CONTRCL 

RADIATOR  AREA 

6.2  (FT**2). 

HEATER  POWER 

AA1.3(BTU/HF). 

HEAT  PIPE  • 

10375. 2<WATT-IN). 

HEAT  PIPE  LENGTH 

A. A (FT) 

STORED  ENERGY 

08. 3 ( BTU ) 

THERMAL  CONTROL  WEIGHT 

UNIT  WE  IGHT 

INSULATION 

15.0 

HEAT  PIPES 

A. 6 

PHASE  CHANGE 

MATERIAL  2.2 

RADIATOR  (PASSIVE)  3.9 

TOTAL  25.7 

I ERR 

1100010111 

BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
8ATTEPY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


( LBS ) 


1.2  ( FT+*2) 
7. A (FT**2> 

1 15*0 ( BTU/HR) 

5 56  *3  ( BTU/HR) 
903.1 (WATT- IN) 
675.8  (BTU7HR) 


STRUCTURES 

SKIN  THICKNESS  .015  (IN) 

STRINGER  NO.. THICKNESS. HT. 

FRAME  NO.. THICKNESS. HT. 

GRID  BEAM  THICKNESS 

ENDCQVER  THICKNESS-  FCRWAPC 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAP  ARRAY  BCCP  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


201.  . 

825A52.780 

(IN). 

.379 

(IN) 

5.  » 

.109 

(IN). 

. 54A 

(IN) 

• 1 3A  ( IN). 

SPACING  3.766 

(IN). 

HEIGHT 

1.  603 

(IN) 

.030  ( IN ) » CENTER 

0.000 

( IN). 

AFT 

. C30 

(IN) 

8A.9  (LBS) 
0.0  (LBS) 
A7.3  (LBS) 

OUT-OF-ECLIPTIC  SOLAR  DBS  NP2-1-2 


* * ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  I 

STABILIZATION  AND  CONTROL 


.+  * * * 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  CAMPER 
603  CONTROL  ELECTRNCS 
803  EARTH  SENSOR 
1413  POWER  CONVERTER 


AUXILIARY  PROPULSION 

IDENT  TYPE' 

834  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGLLATR 
203  ISOLATION  VALVE 
1116  TANK 
509  TANK 

701  RELIEF  VALVE 
1203  FILL  + 

603  FILL  + 


DRAIN  V ALV 
VENT  VALVE 


NO. 

1 

1 

1 

1 

1 

1 


6 

2 

4 

9 

1 

1 

1 

1 

1 

1 

1 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  CQMMD  DECOD+DISTR 


COMMUNICATIONS 

IDENT  TYPE 
2C6  ANTENNA 
398  XTMR 
401  RECEIVER 
503  COMMAND  SIG  CCNO 
227  ANTENNA 


1- 


1 

1 

1 

l 

1 


UNIT 

INIT 

UNIT 

WEIGHT 

VCLUME 

POWER 

1.6 

.1 

5.9 

.3 

.0 

.0 

2.8 

.3 

0.0 

7.4 

• 4 

3.5 

1.3 

.0 

0.0 

15.9 

.4 

0.0 

UNIT 

INIT 

UNIT 

WEIGHT 

VCLUME 

POWER 

.7 

.0 

.1 

.7 

• 0 

• 1 

.7 

• 1 

0.0 

.5 

.1 

0.0 

4 .1 

.4 

c.o 

6.0 

.6 

0.0 

18.5 

1.6 

0.0 

16  .0 

.6 

0.0 

.2 

.0 

0.0 

.2 

.0 

0.0 

.1 

.0 

0.0 

ENTATION 

UNIT 

INIT 

UNIT 

WEIGHT 

VCLUME 

POWER 

8.9 

• 2 

3.0 

12.3 

.2 

7.5 

UNIT 

LNIT 

UNIT 

WEIGHT 

VCLUME 

POWER 

1.5 

.1 

0.0 

12.1 

1.2 

'70.0 

3.9 

.1 

6.3 

1.5 

.0 

.9 

.8 

.0 

0.0 

3Qi-\r\ 


OUT-OF-ECLIPTIC  SOLAR  OBS  NP2-1-2 


♦ * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE  NO. 

IC3  SHUNT  REGLLATCR  3 

233  BATTERY  • 2 

315  BATTERY  CHARGEP  2 

1202  POWER  CONTROL  1 


UNIT 
WEIGHT 
A . 2 
3A  .2 
12.0 
11.6 


INI  T 
VOLUME 

a 

.2 

• 3 

.3 


UNIT 

POWER 

0.0 

0.0 

0.0 

0.0 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPPENT  60C.O 

STABILITY  AND  CONTROL  13. A 

AUXILIARY  PROPULSION  6A.9 

DATA  PROCESSING  21.2 

COMMUNICATIONS  19.0 

BATTERIES  66.3 

POWER  CONTROL  A6.2 

CONVERTERS  15.9 

SOLAR  ARRAY  33. A 

HARNESS  A8.6 

STRUCTURE  15A.7 

THERMAL  CONTROL  25.7 

^ DRY  WEIGHT  111A.0 

PROPELLANT  5&ti 

SATELLITE  ADAPTER  A7.3 


TOTAL  LAUNCH  WEIGHT  1217. A 


boi~\t\ 


EXPLORER  {DELTA  CL  ASS ) NP2-1-3 


* * * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * * * <* 

^CONFIGURATION^  ^°SPlfLCONTROL 
*UXt[?^?I?RGD{SK?iS’'  " l-^OOO (DEG.) 

CONFIGURATION  - - HONCPROPELLANT 

»««  ( K«5  INS  TRUHENTATION^^*"  * 

ppaco^!iPS)DTu’ 

CDNiN^|L§F  COMMANDS  EN6INEERIN6 

NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUM8ER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 


DATA 

32. 

32. 

If 


COMMUNICATIONS  * r ^ * 

C0^}g^JTS8L7,r.U!iJiIELyN!'-'‘'H«ON  *NTENNAS.  PIUS. DOWNLINK 


MISSION  EQUIPMENT  DATA 

0* 

128. 

100o 

8. 

2 « 

1.0000 

(Ho 


6.000( KBPS) 
128*  000 ( KBPS) 

MOUNTED  SOLAR  ARRAY 
UP.3A  ijATJS 

AMP-HR 
WATTS 


100.79 

6.00 

307,61 


PRIMARY  DOWNLINK  DATA  RATE  - 

c.  e/.§£?£?^TJLD0WNLINK  0ATA  RATE  « 

ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  - BODY 
POWER  REQUIREMENT 

INSTALLEDABATTERY  CAPACITY 

wHIKPS!i!8.0F  lIFE  PWER 

CONFIGURATION  - - CYLINDER 

o!5ensionsite  UEI0H1  ” 70BuiNLI5  1 32ti2  Ks' 

EQUIPMENT  BAY  52. 7>  IN.  (1.36 

MISSION  EQUIPMENT  it  A INI  .66 

TOTAL  SATELLITE  70.9  IN. ( 1.80 

MOMENTS  OF  INERTIA  CSLUGS*FT**2 ) IXX  - 

X-CG 


H» 

Ml 


L^NCHtWEIGHT  a 760.2 

87.8  IN.  ( T2.23  Ml 
( .77  M) 


30.5  IN. 


07 
30.5 


LBwidth 
e ih.j 


335.?  KGJ 


IN. 


2.23 

.77 


136.0 


REL X aIiLITY^P  GRAVITY 

CONFIGURATION  SINGLE  SYSTEM 

RELIABILITY 


62.3  IN. ( 1.07  HI 


IYY  « 
„ ^ y-CG 
0.0  INo ( 


669266.?  HZ  a 


0.00  HI 


z^69268.7 
0.0  IN* ( 0.00 


MS 

Hi 


Hi 


1900./  160./  90.0 

U:m) 

.726 


vi  -no 


EXPLORER  (DELTA  CLASS)  NPZ-1-3 


* * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTRCL 

CONFIGURATION  SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  32.05  LBS 
RELIABILITY 
IERR  0 


303  403  603 

111 

.,6  ,ruHE 


806  1413 
1.29(FT**3) 


AUXILIARY  PROPULSION 

CONFIGURATION  MONCPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  834  834  906  1003  499  203  1116 

EQUIPMENT  QUANTITIES  6 2 4 9 * 

WEIGHT  89*43  LBS  VOLUME  3.80CFT**3J 

DRY  WEIGHT  53.03UBS),  EXPENDABLE  HEIGHT 

RELIABILITY  *9079 

IERR  11 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTUI 

EQUIPMENT  CODE  IDENTIFIER  203  203  403 

Equipment  quantities  . „i  1 j 


WEIGH 


RELIABILITY. 
IERR 


30.11  LBS 


,9899 


IHE 


•54<FT**3I 


MISSION  EQUIPMENT 

HEIGHT  195.00 
RELIABILITY 


LBS  VOLUME 

• 9000 


7*72  IF  T®n  1 


POWER  REQUIREMENT 


506  701  1203  603 

foUER1REQUIREMEftT 

36.40 ( LBS ) 


COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

EQUIPMENT  CODE  IDENTIFIER  227  103  306  401  503  603  227 

EQUIPMENT  QUANTITIES,  „ 1 1 I I 

WEIGHT  16.32  LBS  VOLUME  .20IFT**3I 

RELIABILITY  .9448 

IE 

ELECTRICAL  POWER.  _ 

CONFIGURATION  SHUNT  - BODY  MOUNTEO  SOLAR  ARRAY 

EQUIPMENT  CODE  IDENTIFIER  103  202  303  1202 

EQUIPMENT  8^U«„;47  iM*  2 VQLSHE  1 1*30(FT£&3 ) 

HARNESS  WEI6HT  33.0(LBS)j>  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .9828 


POWER  REQUIREMENT 


312 

JoWER  REQUIREMENT 


POWER  DISSIPATION 
49.51LBS ) 


POWER  REQUIREMENT 


10.4 


1.0 


13.9 


35*4 


159.6 


6 


WATTS 

WATTS 

WATTS 

WATTS 

WATTS 

WATTS 


EXPLORER  C DELTA  CLASSI  NP2-1-3 


* * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STOREO  ENERGY 


5-9  (FT**2). 

5U.5tBTU/HR), 

6909*2 (WATT- INI p 
4.4  (FT) 

77#  4 (BTU) 


THERMAL  CONTROL  WEIGHT 

UNIT  WEIGHT 

INSULATION  17.6 

HEAT  PIPES  4.7 

PHASE  CHANGE  MATERIAL  1-9 

RADIATOR  (PASSIVE  1 3.7 


IERR 


TOTAL 

11 10011011 


STRUCTURES 

SKIN  THICKNESS  *011  UNI 

STRINGER  NO.,THICKNESS»HT. 

SME.,-.«N0*'thickne5SfHT. 

GRIO  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FCRWARO 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  ANO  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P, 
AVERAGE  HEAT  LOAD 


(LBS) 


1*3 

7.2 


(FT**2> 

<FT**2> 


122.21 BTU/HR ) 
o63.7( BTU/HRi 
917.8C WATT—IN) 
417.2  (BTU/HR) 


27.9 


260. 

* 

5. 

t 

.097  (j 

Nl, 

.030  (] 

iN ). 

c 

62.6 

(LBS) 

0.0 

c lb; 

32.11 

( lb! 

\) 

3129.798 
• 102 

SPACING  2 ©735 

:R  0.000 


(IN)  © 

ijili; 

(INI » 


HEIGHT 

AFT 


•356  (INI 
.511 


Hffi 


»» 


-til -IA 


EXPLORER  (DELTA  CLASS)  NP2-1-3 


> ♦ * ♦ ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 ♦ * * 

STABILIZATION  AND  CONTRCL  UH1T  UNIT 

IDENT  TYPE  NO-  WEIGHT  VOLUME  POWER 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELECTRNCS 
806  EARTH  SENSOR  ASSY 
1413  POWER  CONVERTER 


1.6 
• 3 
2.6 
7.4 
4.1 
15.9 


AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER. 

499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 


1116  TANK 
506  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  ♦ VENT  VALVE 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 
6 *7  .0  *1 

2 .7  .0  .1 

4 .7  <»1  0.0 

9 -5  .1'  0.0 

1 4.1  .4  0.0 

1 6.0  #6  0.0 

1 18.5  1.6  0.0 

1 6-1  .2  0.0 

1 .2  .0  0.0 

1 «2  *9  9*2 

1 .1  .0  0.0 


DATA  PROCESSING  AND  INSTRUMENTATION^^  T 

DENT  TYPE  NO.  WEIGHT  VOLUME  POWER 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
203  DIGITAL  TELEMETRY 
403  COMHD  DECOD+O ISTR 


8.9 

8.9 

12.3 


COMMUNICATIONS 

IOENT  TYPE 

103  BASE8ND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 

227  ANTENNA 

312  TRANSMITTER 


UNIT  UNIT  UNIT 

NO.  WEIGHT  VOLUME  POWER 

1 ■ .8  .0  0.0 

1 2.0  .0  .5 

1 2.1  .0  10.9 

1 3.9  .1  6.3 

1 1.5  .0  .9 

1 *2  1*2 

1 .8  .0  0.0 

1 2-2  .0  15- 8 


■en-i/\ 


EXPLORER  (DELTA  CLASS)  NP2-1-3 


TOTAL  LAUNCH  WEIGHT 


74)0.2 


it  4»«tfi  4(*Y 


UNIT 

POWER 

0,0 


V/- 1 1.4 


EXPLORER  (SCOUT  CUSS)  NP2-1-4 


* * * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 ♦ ♦ * * 

STABILIZATION  AND  CONTRCL 
CONFIGURATION  SPIN  CONTROL 

»UXl[?IKI^oS6^55SY  ■ 2*000000 ( DEG* } 

CO^F  IGURATKIN MONCPROPELLANT 

TOTAL  IMPULSE  « 6055, (LB-SEC) 

CATA  PROCESSING  AND  INSTRUMENTATION 

C0K^ljfEire^RATISRiCJnE'’.URP0SE  ""“LESSOR  (OT 01 

C”aJ«JeR^F  CCKXUOS  miNEERINO 

NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
NATN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

CORHUNKi§N§F  “CRDS  PtR  SUafRABt 

CONFIGURATION  — - SEPARATE  UPLINK  AND  DOWNLINK 

SFPARATr°nn!jM^?wi/DnJTARDlTc"  32.000(  KBPS) 

r?l?£?.ATIr,RP£NLlNK  0/TA  ^TE  « 0,  000  (KBPS  I 

^ JK  PDWtR 

ONF  3GURATIGN  - - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


DATA  MISSION  EQUIPMENT  DATA 
32.  0. 

25  6,  0 • 

13.  0. 

, 8*  o. 

18,  0, 

, .1250  0,0000 

64,  0 • 


EL 


141 ,17 
66.48 
6,00 
215,03 


WATTS 
SO  FT 
AMP-HR 
WATTS 


( 267.4  KG) 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 

«HliEf,5?i¥SeQF  UFfc  PtWER 

CONFIGURATION CYLINDER 

WEIGH’  " 589.5  LBS 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  42,0  IN.(  1.09 

?«S  ION  EQUIPMENT  15#.6  IN.  ( .40 

wSIStS  SHMTIa  Hiu&Mfeii  i5xR2 

REtI^5If?ynF  »*«"  3l-2  .79  M) 

CONFIGURATION  SINGLE  SYSTEM 

£?^f^Pf?^S£INCLINATI0N  20000./ 

MISSION  LIFETIME  12. 0( 

ElfS  mission  OURATICN  10,!6CMOi 

RELIABILITY  ,710 


M) 

M) 

M) 


71< 

25 


LAUNCH  WEIGHT 
HEIGHT 


613.5 


IN,  ( 
IN.  ( 


1.81 

.66 


M) 

M) 


71,3 

25.9 


LBS  ( 
WIDTH 
IN,  ( 

1 N.  ( 


278  i 3 KG 


1.81 

• 66 


M) 

M) 


81.9 


IYY  • 
Y-CG 
0,0  IN,  ( 


375214.0  III  * 


0,00  H) 


375214.0 
Z-CG 


0,0  IN, ( 0.00  H) 


jO^O./  28.5 


EXPLORER  (SCOUT  CLASS)  NP2-1-4 


SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 


303 

1 


STABILIZATION  AND  CONTROL 

CONFIGURATION SP1P  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 

EQUIPMENT  QUANTITIES  I 

WEIGHT  25.28  LBS 

RELIABILITY 
IERR  0 

AUXILIARY  PROPULSION 

CONFIGURATION  MON CPROPE LL ANT 

EQUIPMENT  CODE  IDENTIFIER  834  834 

EQUIPMENT  QUANTITIES  6 2 

WEIGHT  85.43  LBS 


403 
1 

VOLUME 
9501 


603 

1 


DRY  WEIGHT 

RELIABILITY 

IERR 


53«03( LBS )» 
. 5080 

11 


906  1003 
4 9 

VOLUME 


803  1413 
1 1 
1.18 (FT**3 ) 


499  203  1116 

3.80{FT++3) 1 


EXPENDABLE  WEIGHT 


DATA  PROCESSING 
CONFIGURATION 


EQUI  PMENT 
EQUIPMENT 


code 

QUANT 

WEIGHT 


AND  INSTRUMENTATION 

-SPECIAL  PURPOSE  PROCESSOR  (DTU) 


IDENTIFIER 
IT1ES 


RELIABILITY 
IERR 


21.16 


203  403 

1 1 
LBS  VOLUME 

. 9933 


COMMON  ICATIONS 

CONFIGURATION 


EQUIPMENT 

EQUIPMENT 


SEPARATE  UPLINK  AND  DOWNLINK 


S88§tI?^ifier  zol 

WEIGHT  2E.67  LBS 

RELIABILITY 

I ERR* ****** *♦♦*♦*+* 


398  401  503 

1 1 1 
VOLUME 
.9  394 


.39{FT**3 ) 


227 

1.41(FT*«3I 


ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY 

EQUIPMENT  CODE  IDENTIFIER  102 
EQUIPMENT  QUANTITIES  12 

WEIGHT  97.47  LBS 
HARNESS  WEIGHT 
RELIABILITY 

HSSION  EQUIPMENT 

WEIGHT  12  C. 00  LBS 
RELIABILITY 


MOUNTED  SOLAR  ARRAY 
202  303  1202 

2 VOLUME  1 2 .18 (FT**3 ) 

34.5(LBS)f  SOLAR  ARRAY  UEIGHT 
.9708 


VOLUME 

.9000 


4.75 ( F T **3 I 


POWER  REQUIREMENT 


506  701  1203  603 

foWER1REQutREHENT 
36. 40 ( L BS  ) 


POWER  REQUIREMENT 

POWER  REQUIREMENT 

POWER  DISSIPATION 
32.7ILBS ) 

POWER  REQUIREMENT 


9.4  WATTS 


L«0  WATTS 


10.5  WATTS 


77.2  WATTS 


56.1  WATTS 

A3.d  wAm 


<71/-/ A 


EXPLORER  (SCOUT  CUSS)  NP2-1-4 


SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


6.8  ( FT**2 ) * 

483.2(BTU/HR)* 

6174. 5 (WATT- IN)* 
3.6  (FT) 

88.3  (BTU 


THERMAL  CONTROL  WEIGHT 

INSULATION 
FEAT  PIPES 

PHASE  CHANGE  MATE  FIAL 
RADIATOR  (PASSIVE) 


IERR 


TOTAL 

11100110U 


STRUCTURES 

SKIN  THICKNESS  .Oil  (IN) 

STRINGER  NO.,THICKNESS*HT. 

no.,thickness*ht. 

GRID  BEAM  THICKNESS 

ENOCOVER  THICKNESS-  FCRWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  ANO  CRIVE  WT. 
ADAPTER  WEIGHT 


UNIT  WEIGHT 
13.  1 
3.9 
2.2 
4.3 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  ARLA 
BATTERY  HfcATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVFRAGE  HEAT  LOAD 


(LBS) 


1.3  (FT**2 ) 
6.1  (FT**2> 
122. 2( BTU/HR) 
605.5C  BTU/HR ) 
754.5( WATT— IN) 
481.4  (BTU/HR) 


23.4 


230.  , 4 

5.  * 

.094  (IN)*  SPACING 

.030  (IN)*  CENTER 
73.5  (LBS) 

O.iO  ( LBS  j 
24.0  (LBS) 


4920.000 
„ .090 

G 2.637 
0.000 


(IN)* 

.315 

(IN) 

(IN  * 

. .452 

(IN) 

(IN)* 

HEIGHT 

1.318 

(Ini 

(IN)  • 

AFT 

• 030 

(IN) 

VI-  117 


EXPLORER  < SCOUT  CLASS)  NP2-1-4 

* ♦ ♦ ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * ♦ + ♦ 

STABILIZATION  AND  CONTROL 


I CENT  TYPE 

NO* 

■ UNIT 
WEIGHT 

UNIT 

VLLUMF 

UNTT 

POWER 

203  VALVE  DRIVER  ASSY 

1 

1*6 

• 1 

5.9 

303  SUN  SENSOR 

1 

.3 

.0 

.0 

403  NUTATION  DAMPER 
€03  CONTROL  ELECTRNCS 

1 

2.8 

.3 

0.0 

1 

7.4 

.4 

3.5 

803  EARTH  SENSOR 

1 

1.3 

.0 

0.0 

1413  POWER  CONVERTER 

1 

15.9 

.4 

0.0 

AUXILIARY  PROPULSION 
I CENT  TYPE 

NO. 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

€34  THRUSTER 

6 

.7 

.0 

.1 

134  THRUSTER 

2 

.7 

• 0 

» 1 

406  ISOLATION  VALVE 

4 

.7 

.1 

0.  0 

1C03  FILTER 

9 

.5 

.1 

0.0 

499  PRESSURE  REGULATR 

1 

4.1 

.4 

0.0 

.203  IS  CLATI  ON  VALVE 

1 

6.0 

• 6 

0.0 

1116  TANK 

1 

16.5 

1.6 

0.0 

50 6 TANK 

1 

6.1 

.2 

0.0 

101  RELIEF  VALVE 

1 

.2 

• 0 

0.0 

1203  FILL  ♦ DRAIN  VALV 

1 

.2 

.0 

0.0 

€03  FILL  + VENT  VALVE 

1 

.1 

.'0 

0.0 

CATA  PROCESSING  AND  INSTRUMENTATION 

I CENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203  DIGITAL  TELEMETRY 

1 

8.9 

• 2 

3.  0 

403  COMMD  DECOD+DISTR 

1 

12.3 

.2 

7.5 

COMMUNICATIONS 
I CENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

pHweJ 

203  ANTENNA 

1 

10.4 

• 1 

0.0 

398  XT  MR 

1 

12.1 

1.2 

70.0 

401  RECEIVER 

I 

3.9 

.1 

6.3 

503  COMMAND  SIG  COND 

1 

1.5 

• 0 

.9 

227  ANTENNA 

1 

• 8 

• 0 

0.0 

EXPLORER  (SCOUT  CLASS)  NP2-1-4 


* * * ASSEMBLY  DESCRIPTIONS  (CONTINUED} 


.ELECTRICAL  POWER 
I CENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

102 

SHUNT  REGULATOR 

12 

5.0 

.1 

0.0 

202 

BATTERY 

2 

9.5 

.1 

0.0 

203 

BATTERY  CHARGER 

2 

3.5 

• 1 

0.0 

1202 

POWER  CONTROL 

1 

11.6 

.3 

0.0 

WEIGHT  SUMMARY 


NAPE 

WEIGHT 

MISSION  EQUIPMENT 

120.0 

STABIL  TTY  AND  CONTROL 

13.4 

AUXILIARY  PROPULSION 

53.0 

LATA  PROCESSING 

21.2 

COMMUNICATIONS 

2 8.7 

BATTER  IE S 

19.0 

POWER  CONTROL 

78.5 

CGNVER  TFRS 

15.9 

SOLAR  ARRAY 

32.7 

HARNESS 

3*. 5 

STRUCTURE 

112.9 

THERMAL  CONTROL 

23. A 

DRY  WEIGHT 

553.1 

PROPFLLANT 

36.4 

SATELLITE  ADAPTER 

24.0 

TOTAL  LAUNCH  WEIGHT 

613.5 

LARGE  SOLAR  ODS  NP2-1-5 


SYSTEM  DESCRIPTION  DESIGN  NUMBER 


STABILIZATION' AND  CONTROL 

CONFIGURATION  THREE  AXIS  MASS  EXPULS 

POINTING  ACCURACY  - • 200000  ( DP  G.  I) 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

TOTAL  ™PULSE  * 418355.  (LB-SEC  ) 

DATA  PROCESSING  AND  IhSTRUMiiN  TATIUN 

C0^.5iH^IISyr-’  7 SPtC  1AL  PURPOSE  PROCFS 

computer^operations  rate  » c. 

NUMBER  OF  COMMANDS 
NUMBER  CF  MAIN  FRAME  WORDS 
MAIN  ERaKc  SAMPLi  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 

susframl  rate 

COMMUNICATION!^  J°MS  F1R  SU6FRAHE 

CDSRFf^?r5gt,SKuUKI6R0*tEI^-CD“M  *N 

r,  r^SE?ARATE  DOWNLINK  DATA  RATO  • 1 

ELECTRICAL  POWER 

C°NF  IGURATnjN  - - SHUNT  ANO  DISCHARGE  RE 
POWER  REQUIREMENT  928.62 

TOTAL  SOLAR  ARRAY  AREA  217.62 

INSTALLED  BATTERY  CAPACITY  66*00 

whi^ |,S?i?S«0F  LirE  FME*  2tao-,t 

CONFIGURATION  - - CYLINDER 

IT6  WEIGHT  « 17317.6  LBS  t 
DlMcNSIONS  LENGTH 

EQUIPMENT  BAY  63,3  XN,i(  I,!61 

MISSION  EQUIPMENT  69.8  IN. ( 1.77 

.TOTAL  SATELLITE  133.1  IN. < 3.38 

MOMENTS  UF  INERTIA  ( $LUGS+FT**2 ) IXX  « 
__  X-CG 


SOR  ( DTU 
(IPS) 

EN 


GINEER1N6  DATA 

6 A, 


32. 

125. 

13. 

3 . 

1,0000 

64, 


MISSION  EQUIPMENT  DATA 

0, 

128, 

100. 

6. 

2, 

1,0000 

64, 


TENNAS  PI 
64  « 00  0 ( K I 
23,1000  ( K I 

GUL  AT  I ON 
WATTS 
SO  FT 
AMP-HR 
WATTS 


7855.1  ft i 


LUS  DOWNLINK 
BPS) 

BPS) 


- PADDLE  MOUNTED  SOLAR  ARRAY 


LAUNCH  WEIGHT  *»  17689.9  LBS  ( 8024.0  K( 


«uSHa?y°F  gravity  75-’ !i 

CONFIGURATION  - - SINGLE  SYSTEM 
APOGEE /PERIGEE/ INC  LI  NATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


1.93 


He  I GH  T 

105,5  IN, < 2,68  M) 

116.4  IN. < 2.96  M) 

U7  IYY  * 31044736.0 
Y-C  G 

0.0  I N. ( 0.00  M) 


WIDTH 

1C5, 5 IN, ( 2.68  HI 

116.4  IN. « 2.96  M) 

IZZ  • 35179815,0  ? 

G 

0.0  I N • I 0.00  fO 


190. 

24. 

21. 


’O(MO) 
1 1 MO ) 
.70  2 


190,/  20,5 


OX  MK 


LARGE  SOLAR  DBS  NF2-1-5 


* * * SUBSYSTEM  DESCRIPTIONS DESIGN  NUMBER  l ♦ * * * 


STABILIZATION' AND  CONTROL  „ „ 

C ONE ISURAT ION IHRue  AX  1 S MASS  . EX  PUL $ ION 


EQUIPMENT  CODE  IDENT  IF  I ER  1501 
EQUIPMENT  QUANTITIES  2 

WcIG-IT  C9*  10  L3S 
RELIABILITY 
IEKK  0 


1601  1413  1718 
3 1 2 

VOLUME 
.9836 


AUXILIARY  PROPULSION 

' CONFIGURATION  MLhUPRQPCLLANT 

EQUIPMENT  CODE  IDENTIFIER  634  334  906  1003 

EQUIPMENT  QUANTITIES  6 2,5  9 

WEIGHT  3181.49  LBS  VOLUME 

DRY  WEIGHT  736.51(LBS)> 

RELIABILITY  .6362 

I LRR  11 


1803 

1.87 ( F T*+3 ) 


499  203  1130 

2 1 13 

57.92<FT**3 ) 


EXPENDABLE  WEIGHT 


POWER  REQUIREMENT 


536  701  1203  603 

3 2 11 

POWER  REQUIREMENT 
2444.98 (LBS) 


DATA  PROCESSING  AND 

CONFIGURATION  

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  57.72 
RELIABILITY 
IERR  ’ 


INSTRUMENTATION 
SPECIAL  PURPOSE 


PROCESSOR 
203  203  406 

2-2  2 
L3S  VOLUME 

.9995 


( DTU  ) 


COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  203  

EQUIPMENT  QUANTITIES  l 

WEIGHT  51.94  LBS 
RELIABILITY 
I fc  R R + 4 * * * **  * * + 


306  401 

2 2 
VOLUME 
.9892 


ICi 
2 


• 36 ( FT**3 ) 


PLUS  DOWNLINK 
5U3  603  203 

3 2 1 

.65<FT+*3) 


POWER  REQUIREMENT 


312 

2 

POWER 


REQUIREMENT 


^CONFIGURATION SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOlAK  ARRAY 

EQUIPMENT  CODE  IDENTIFIER  418  531  260  650  702 

EQUIPMENT  2MAHT|TIfc|3e  52  2 11  VoLgME  3 ^18(FT**3>  POWER  DISSIPATION 

HARNESS  WEIGHT  131l.5(LBS).  SOLAR  ARRAY  WEIGHT  151.5UBSI 

RELIABILITY  .9536 


MISSION  EQUIPMENT 

WEIGHT  1C900. 00 
RELIABILITY 


LBS  VOLUME 

.9000 


429.82 (FT$$3 ) 


POWER  REQUIREMENT' 


56.0  WATT 
1.0  WATT 

11.5  WATT 

35*4  WATT 

1462*9  WATT 
- 720*0  “WATT 


URGE  SOLAR  CBS  NP2-1-5 


* * * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  ARtA 

HEATER  POWER 

HEAT  °IPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


47.5  ( FT  + *2 ),  BATTERY  RADIATOR  AREA 
4566. 5 ( BTU/HR ),  BA  TTERY^HE  ATER  POWER  • 
82249. 3<WATT-IN),  VAR  I ABLE CNDUCT ANC5  H.P. 

h . 3 / C T 1 *ii~n»r*r  m at  ir.iZ  * 


.9  <FT**2> 
48.4  (FT++2) 
90.0 ( BTU/HR ) 

4 658 . 5 ( BTU/HR  ) 
1347. 7 ( WA  T I-I N) 
2809.4- (BTU/HR) 


8.3  (IT) 
111. 5 (BTU) 


AVERAGE ” HE  AT  LOAD 


THERMAL  CONTROL  WEIGHT 

TKIcm  .TinM  * UNIT  WcIGHT  (L8S) 

INSULATION  34.6 

HEAT  PIPES  0. 7 

PHASE  CHANGE  MATERIAL  2.8 

RADIATOR  (ACTIVt)  87,9 


I ERR 


TOTAL 

1100010011 


134.1 


STRUCTURES 


SKIN  THICKNESS  .060  (IN) 

stringer  no., Thickness, ht. 

P«ANE  NO., THICKNESS, HI. 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  W T. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


123.  , 3270.587 

♦528  JIN)!  SPACING  14^867 

•?I?.r}I?i5s5ENUR  0,000 

40.4  (LBS) 

372.3  (LBS) 


(IN), 

(IN), 

(IN), 

(IN), 


*f?eight 


LARGS  SOLAR  OBS  NP2-1-5 


* * * 


assembly  descriptions  - - design  NUMBER  if*** 

STABILIZATION  AND  CONTROL 


I DENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 
P OWER 

1501  CONTROL  ELECT. 

2 

10.0 

. 1 

4.  0 

1601  VALVE  ORIVLk  ASSY 

3 

1.6 

,2 

l.'O 

1413  POW£R  CONVERTER 

1 

16,9 

.4 

s?:8 

1.718  PATE  INTEGR  GYRO 

2 

9 . & 

.2 

L 80 3 EARTH  SENSOR 

2 

14.6 

.2 

19.0 

AUXILIARY  PROPULSION 

I DENT  TYPE 

UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

834  THRUSTER 

6 

. 7 

. 0 

. 1 

834  THRUSTER 

2 

. 7 

. 0 

. 1 

,$06  ISOLATION  VALVE 

5 

. 7 

,1 

0.0 

1 CO 3 FILTER 

9 

,5 

«il 

0,0 

490  PRESSURE  REGULATR 

c 

4 • 1 

.4 

0.0 

203  ISOLATION  VALVE 

1 

6.0 

.6 

0.0 

1130  TANK 

13 

20.0 

3.2 

0.10 

0.0 

536  Tank 

3 

110.0 

4.5 

701  RELIEF  VALVE 

2 

• 2 

.3 

0.0 

1203  FILL  ♦ DRAIN  VALV 

X 

.2 

.0 

0.0 

603  FILL  + VENT  VALVE 

1 

.1 

.0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE 

NO, 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

.POWFR 

203  DIGITAL  TELEMETRY 

2 

8.9 

.2 

3.0 

203  DIGITAL  TELEMETRY 

2 

8.9 

,12 

3*  0 

406  COilMD  DECUD+D  1STR 

2 

11.0 

• 1 

■'•V 

5,5 

COMMUNICATIONS 

I DENT  TYPE 
203  ANTENNA 
103  BASEBND  ASSY  UNIT 
306  TRANSMITTER 
«01  RECEIVER 
503  C01MAND  SIG  CCNO 
603  OIPLEXER 
203  ANTENNA 
312  TRANSMITTER 


NO. 


1 

2 

2 

2 

3 

2 

1 

2 


uKUt  vHuiSe 

10.4  .11 

2.0  .0 
2.1  .0 
3.9  .1 

1.5  .0 

3.1  .0 

1C. 4 .1 

2.2  .0 


pHwJr 

• o.g 

10.9 

6.3 

• 9 

1.0 

0.0 

15.0 


LARGS  SOLAR  OBS  NP2-1-5 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

1 DENT  TYPE 
613  DISCHGE  REGULATOR 
531  SHUNT  REGULATOR 
260  BATTERY 
650  BA  TTERY  CHARSLR 
702  POWER  CONTROL 


UNIT 
WEIGHT 
26.0 
. 6.3 

6 7.5 
9.7 
9.6 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTERIES 
POWER  CONTROL 
CONVERTERS 
SOIAP.  ARRAY 
HARNESS 
STRUCTURE 
SOLAR  ARRAY  DRIVE 
THERMAL  CONTROL 
DRY  WEIGHT 
PRQPfUfiMT 
SATELLITE  ADAPTER 


WEIGHT 

10900.0 

79.1 

736.5 
57.7 
51.9 
95  »u 

163.5 
10.0 

151.5 

1311.5 

1176.6 

25.2 
136.1 

16872.6 

2665.0 

372.3 


TOTAL  LAUNCH  WEIGHT  17689.9 


/ - i/S 


CUTER  PLANET  ORB  PROBE  tJUP)  NL1-1-1 


* * $ SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  THREE  AXIS  MASS  EXPULSION 

, POINTING  ACCURACY  » , 30 CO 00( D EG . f 

AUXILIARY  PROPULSION 

CONFIGURATION HONOP ROPELL ANT 

TOTAL  IMPULSE  * 278675. (18-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 
CONFIGURATION  SPECIAL  PURPOSE  PRO 


CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  . 

COMPUTER, OPERATIONS  RATE  » O.CIPS) 

CDP  I TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WQRO  LENGTH 

Sm.M!FRAMES 

V0*DS  SUBFR*HE 

CONFIGURATION  SEPARATE  UPLINK  AND  DO 

PRIMARY  DOWNLINK  DATA  RATE  • I 

...  SFPARATE  DOWNLINK  DATA  RATE  * 

FIFfTRTCAl  POUFR 

CONFIGURATION  - - RTG  POWER  GENERATION 
POWER  REQUIREMENT  267.16 

INSTALLED  BATTERY  CAPACITY  0.00 

VEHICLE  I Z IN  GEF  UFE  P°VER 

CONFIGURATION CYLINDER 

WET  SATELLITE  WEIGHT  **  3523.8  LBS  ( 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  67.9  IN.(  1.72 

MISSION  EQUIPMENT  18.0  IN.<  .*6 

TOTAL  SATELLITE  ..  85.8  IN.(  2.18 

MOMENTS  OF  INERTIA  CSLUGS*FT'M12)  IXX  - 


ENGINEERING 


DATA  MISSION  EQUIPMENT  DATA 
64  • 0. 

64.  0. 

100.  0.. 

13.  0. 

5 o 0. 

1.0000  0.0000 

S 4 « Oo--  ■ 


DOWNLINK 
12  8.000(  KBP' 

o.oooikbp: 


WATTS 

AMP-HR 

WATTS 


1598*4 


I1B:S 


LAUNCH  WEIGHT. 
HEIGHT 

INo ( 2.87  HI 

IN.  I .76  M i 


3648.9  LBS  ( 
HID" 
113.1  IN.' 
30.0  IN.' 


1655a  KG) 


2.87 

.76 


CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  


X-CG 

[N.  t 


1356, 


t IYY  o 

V— PC 

0.0  IN.  ( 


4675291.3 

0.00  H ) 


4675291.3 
Z-CG  ^ 


SINGLE  SYSTEM 


&?§§i&sppm^NCllNAT10N 

MEAN  MISSION  DURATION  . 


RELIABILITY 


5000./  5000./ 
84*Q( MG) 
73.4CM0) 


PRECEDING  page  BLANK  NOT  FlLf 


outer  planet  ORB  PROBE  UUP)  NL 1-1— X 


> * * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  - - THREE  AXIS  MASS  EXPULSION 
EQUIPMENT  CODE  IDENTIFIER  1501  1601  1413  1718 
EQUIPMENT  QUANTITIES  2 

WEIGHT  89*  10  LBS 
RELIABILITY 
I ERR  0 


1 

VOLUME 

.9335 


1803 

1.87(FT**3) 


AUXILIARY  PROPULSION 

CONFIGURATION  MQNOP RDPELLANT 

EQUIPMENT  CODE  IDENTIFIER.  829  834  907  1003  499  203  1124 

EQUIPMENT  QUANTITIES  6 2 5 92  1 13 

WEIGHT  2107.28  LBS  VOLUME  43.18<FT**3) 

DRY  WEIGHT  474.48UBS),  EXPENDABLE  WEIGHT 

RELIABILITY  .6796 

I ERR  1 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

EQUIPMENT  CODE  IDENTIFIER  203  406 

EQUIPMENT  QUANTITIES  2 2 


WEIGHT  39.  86  LBS 

i 


VOLUME 
.9951 


COMMUNICATIONS 

CONFIGURATION  SEPARATE 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES  2 

WEIGHT  19.74  LBS 
RELIABILITY 
I err*********«***4« 


UPLINK  AND  DOWNLINK 
227  312  401  503 

2 2 3 

VOLUHE 
.9926 


• 56C  FT+*3) 


227 

2 

•23(FT**3) 


ELECTRICAL  POWER 

CONFIGURATION  - - RTG  POWER  GENERATION 
EQUIPMENT  CODE  IDENTIFIER  **** 

EQUIPMENT  QUANTITIES  0 

WEIGHT  175.00  LBS  VOLUME 

HARNESS  WEIGHT  227.9U6S). 

RELIABILITY  1.0000 


POWER  REQUIREMENT 


536  701  1203  603 

2 2 11 
POWER  REQUIREMENT 
1632.80CLBS) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


35.00(FT**3)  POWER  DISSIPATION 

RTG  WEIGHT  175.0UBS) 


MISSION 


EQUIPMENT 

Mu 


Hr5*00 


LBS 


,900 


JjOLUHE 


•32(F1 W93I 


POWER  REQUIREMENT 


56.0 


8.5 


23.0 


0.0 


90.D. 


WATTS 

WATTS 

WAJTS 

WATTS 

WATTS 

uitrs 


OUTER  PLANET  OR0  PROBE  (JUP)  NL1-1-1 


• * # SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


4 

T 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER  ' 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


6,9  { FT**Z) # 

639.9( BTU/HR) # 

11445. 2(WATT-IN)» 
5,4  (FT) 

90.6  ( BTU) 


NUCLEAR  POWER  . 
TOTAL  RADIATOR 


RADIATOR  AREA 

AREA 

BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


THERMAL  CONTROL  WEIGHT 

UNIT  WEIGHT  (IBS) 
INSULATION  25.2 

HEAT  PIPES  5.6 

PHASE  CHANGE  MATERIAL  2.3 

RADIATOR  (PASSIVE)  4.4 


I ERR 


TOTAL 

11100U0U 


37.5 


STRUCTURES 

SKIN  THICKNESS 
STRINGER  NO  .#  THICKNE 
FRAME  NO.#THICKNE 
GRID  BEAM 

ENDCOVER  THICKNESS 


.027  UN) 
» HT. 

5 5» HT. 

THICKNESS 

FORWARD 


EQUIPMENT  BAY  STRUCTURE  WT. 
SOLAR  ARRAY  BOOH  AND  DRIVE  WT . 
ADAPTER  WEIGHT 


1.87.  # 

.241  (IN)J  . SPACING 
• 030  (IN)#  CENTER 
658.5  (LBS) 

0.0  (LBS) 

125.1  (LBS) 


16804.806 
.183 
6.799 
0.  000 


3.9  ( FT** 2) 
10.9  (FT**2) 
0.0 (BTU/HR) 
639.9 ( BTU/HR) 
0.0 l WATT-IN ) 
606.2  (BTU/HR) 


63? 


(IN)#  

(1N>#  .915 

(IN)#..-..  HEIGHT. -3.400 
(IN)#  AFT  .030 


if«t 

m 


AX  I - 1 ^ 


OUTER  PLANET  ORB  PROBE  UUP)  NL1-1-1 
* * ASSEMBLY  DESCRIPTIONS  --  DESIGN  NUMBER  I ♦ * * ♦ 


STABILIZATION  AND  CONTROL 

UNIT 

ME{<uo 

UNIT 

VOLUME 

pntiff 

IDENT  TYPE 

NO  a 

1501  CONTROL  ELECT* 

2 

• 1 

9.0 

I6C1  VALVE  DRIVER  ASSY 

3 

1.6 

.2 

l.C 

1913  POWER  CONVERTER 

1 

15.9 

• 9 

0.0 

1718  RATE  INTECR  GYRO 

2 

9.6 

• 2 

32.0 

1803  EARTH  SENSOR 

2 

19.6 

• 2 

19.0 

AUXILIARY  PROPULSION  

r 4 * 

UNIT 

UNIT 

UNIT 

IDENT  ' TYPE 

NO* 

WEIGHT 

VOLUME 

POWER 

6 2<3  THRUSTER 

6 

.6 

• 0 

0.0 

639  THRUSTER 

2 

.7 

• 0 

. 1 

9C7  ISOLATION  VALVE 

5 

1.3 

•1 

0.0 

1C03,  FILTER 

9 

.5 

•1 

0.0 

.'ACUPRESSURE  REGULATR 
2C3  ISOLATION  VALVE 

2 

9.1 

.9 

0.0 

1 

6.0 

• 6 

0.0 

1129f'.TANK 

13 

11.5 

2 • ^ 

0.0 

536  TANK 

2 

110  .0 

9.5 

0.0 

701  RELIEF  VALVE 

2 

• 2 

•0 

0.0 

1203  FILL  ♦ DRAIN  VALV 

1 

• 2 

.0 

0.0 

603  FILL  ♦ VENT  VALVE 

1 

• 1 

• 0 

0.0 

OATA  PROCESSING  ANO  INSTRUHENTAJION^^ 

UNIT 

IDENT  TYPE  1 

NO. 

WEIGHT 

VOLUME 

POWER 

2C3  DIGITAL  TELEMETRY 

2 

8.9 

.2 

3.0 

906  COMMD  DECOO+DISTR 

2 

11.0 

• 1 

5.5 

OUTER  PLANET  ORB  PROBE  UUP) 


WEIGHT  SUMMARY 
NAMfc 

MISSION  EQUIPMENT  _ 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
C CM MUNI CATIONS 
BATTERIES,. 

CONVERTERS 
NUCLEAR  POWER  UNIT 
HARNESS 
STRUCTURE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

185.0  » 
79.1 

474.5 ♦ 
39.9  * 
19.7  * 
0.0 
10.0* 

175.0  . 
227.9  .. 
642.4  » 

37.5  i 
1091.0 
1632.8  • 

125.1  • 


NL1-1-1 


TOTAL  LAUNCH  WEIGHT  3648*9 


c'WnfA 


VENUS  ORB  IMAG  RADAR  IVOIR)  NL1-1-2 


SYSTEM  DESCRIPTION  DESIGN  NUMBER  I * * * * 

STABILIZATION  AND  CONTROL 

CONFIGURATION  - - THREE  AXIS  MASS  EXPULSION 

AUXILIARYIP^GPULSI0NY  * • 250Q00 ( DEG • ) 

COf6TALRIMPULSi  I M0N081398ll:(LB-SFC| 

DATA  PROCESSING  AND  INSTRUMENTATION 

CUrnSnT^iHBCDA;r^^CIHcPURP0S,i  p«OCESSOR  (DTU) 

rnor^TAai  UPERATIONS  RATE  - O.UPSI 

LDPI  TABLE  FNGTNFFRfNG 

NUMBER  UF  COMMANDS  tN*  I NfcbKl N6 

NUMdcR  UF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUttF'KAMc  KATE 

COHMUNlCATlUflS^  "DR0S  PER  SUSfRAHE 

6UC?IK8fTPoSgrtlMK  D4TA  RATE  • o:oooSk?p1I 

CONFiGURATION  - - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE 


DATA 
64. 
64  * 
TOO. 
13. 
6. 
1. 
64. 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 

0. 

0. 

0000  0.0000 


POv.tR  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  POWER 

vehicle  sizing 

CONF  IGURAT  I ON CYLINDER 


906.46 

116.34 

72.00 

1433.01 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


MOUNTED  SOLAR  ARRAY 


W E T_ S A T£  L L I T E WEIGHT  « 8631.3 

DIMENSIONS  Lt 

EQUIPMENT  BAY  93.2  IN 

MISSION  EQUIPMENT  21.1  IN 

iWfcfcHf.  (SLUGS*FlI*ii  xit 


LENGTH 


3915.1 


2.37 

.54 

2.90 


I)  LAUNCH  WEIGHT 
HEIGHT 

120.0  I N • ( 3.05  MI 

35.2  IN. I .89  MI 


8B85.6 


5.6  LBS  ( 

WIDTH 
120.0  IN. ( 
35.2  IN. ( 


4030*' 

3.05 

.89 


RELIAB  IL?TYC 


GRAVITY 


51.2 


X-CG 
IN.  ( 


3927.7 


IYY  • 
Y-CG 
) I N . ( 


15270188. 

0.00  H) 


1664i093i7 

Z-CG  . 


CONFIGURATION SINGLE  SYS 

HISs!oNl’ufeflHENCL^ATION 

Slt?*8fiiKM  ■°URATI0N 


SYSTEM 


5000.7  5000./ 
18.01  MO ) 

16. 5 ( MO  I 
.703 


28.5 


VENUS  ORB  IMAG  RADAR  (VOIR)  NLl-1-2 


* * * SUBSYSTEM  i)£ SC R I PT I ONS DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL 

CUNF  iGURAT ION THREE  AXIS  MASS  EXPULSION 

EQUIPMENT  CUDE  IDENTIFIER  1501  1601  1613  1718 
EQUIPMENT  QUANTITIES  - 2 3 2 2 

WEIGHT  105.00  LBS  VOLUME 

RELIABILITY  .9978 

I ERR  0 


1803 

2 

2.30(FT**3) 


AUXILIARY  PROPULSION 

CONFIGURATION  MUNOPROPELL ANT 

EQUIPMENT  CODE  IDENTIFIER  829  836  907  1003  699  203  1126 

EQUIPMENT  QUANTITIES  6 2 5 9 2 l 37 

WEIGHT  5971.08  LBS  VOLUME  116 .86( FT**3> 

ORY  WEIGHT  1201  .68 ( L8S ) * EXPENDABLE  WEIGHT 

RELIABILITY  .8060 

IERR  1 


POWER  REQUIREMENT 


536  701  1203  603 

5 2 11 

POWER  REQUIREMENT 
6769.60 (LBS ) 


I 

OJ 


DATA  PROCESSING  AND 

CONFIGURATION 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  39.86 

RELIA8ILITY 

IERR 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  (OTU) 


203  606 

2 2 

L8S  VOLUME 

.9998 


COMMUNICATIONS 

CONFIGURATION  UNIFIED 

EQUIPMENT  CODE  IDENTIFIER 
QUANTITIES 
WEIGHT  51.16 
RELIABILITY 
I ERR+** #**♦♦** ***** 


LINK-COMMON  ANTENNAS 


EQUI  PMENT 


203 

2 

LBS 


103  356  601 

2 6 2 
VOLUME 
.9996 


.56(FT**3) 


503  618 

3 2 

.60(FT**3) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


ELECTRICAL  POWER 

CONF  IGURAr 1UN  - - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAi 

630  263  650  70  2 1 


EQUIPMENT 

EQUIPMENT 


CODE  IDENTIFIER  618' 


QUANTITIES  3 11  2 

WEIGHT  262.72  LBS  VOLUME 

HARNESS  WEIGHT  572. ORBS),  SOLAR 

RELIABILITY  .9716 


6 .81(FT**3) 
ARRAY  WEIGHT 


MISSION  EQUIPMENT 

WEIGHT  300.00 
RELIABILITY 


LBS  VOLUME 

.9000 


ll.B7(FT**3t 


POWER  DISSIPATION 
81 .0 (LBS  ) 


POWER  REQUIREMENT 


56.0  WATTS 
.3  WATTS 

8.5  WATTS 

97.7  WATTS 

368*6  WATTS 
600*0  WATTS 


£ f.-l/V 


VENUS  ORB  IMAG  RAO  Aft  (VOIR)  NL1-1-2 


+ * ♦ SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RAOIATQR  AREA. 

HEATER  POWER 

HEAT  PIPE 

Ht AT  PIPE  LENGTH 

STORED  ENERGY 


26.1  ( FT**2 ) > 
2275  *5 ( B TU/HR ) . 


48201. 5NATT- 
7.1  (FT) 
126.0  (BTU) 


IN ) » 


THERMAL  CONTROL  WEIGHT  * 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

110001011' 


STRUCTURES  , . 

SKIN  THICKNESS  .046  (IN) 

STRINGER  NO..  THICKNESS. HT. 

FRAME  NO. .THICKNESS. HT. 

GRID  BEAM  THICKNESS 

ENDCLVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  ANO  DRIVE  WT . 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  P3WER 
VARIABLE  CONDUCTANCE  H.P. 
HEf “ 


WEIGHT 

33.9 

7.5 

3.2 

16.5 

61.1 


AVERAGE 


(LBS) 


:at  load 


.5  ( FT** 2) 
26.6  (FT**2) 
33 .3 ( BTU/HR) 

2308 .8  1 BTU/HR) 
1157  *0 (WATT-IN) 

1917.9  (BTU/HR) 


14 B • . 10804.806  (IN). 

6.  , .246  (IN). 

.381  (IN).  SPACING  10.725  (IN  . 

.030  (IN).  CENTER  0.000  (IN). 

1323.2  (LBS) 

28.6  (LBS) 

254.3  (LBS) 


HE IGHT 
AFT 


.856 

1.229 

5.362 

.030 


(IN) 

(IN) 

(IN) 

(IN) 


S.  £ l -l/\ 


VENUS  ORB  1 MAG  RADAR  (VOIR)  NL1-1-2 

> * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 

ELECTRICAL  POWER 

UNIT  UNIT  UNIT 
IDENT  TYPE  NO.  WEIGHT  VOLUME  POWER 

A18  OISCHGE  REGULATOR  3 2A.0  .6  0,0 

530  SHLNT  REGULATOR  11  2.2  .0  0.0 

263  BATTERY  2 A 9 « 5 * A 0.0 

650  BATTERY  CHARGER  3 • 9.7  .2  9.0 

702  POWER  CONTROL  2 9. A .6  0.0 


WEIGHT  SUMMARY 
NAME 

MISSION  EOUI PMENT 
STABIL  ITY  'AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTER  IbS 
POWER  CONTROL 
CONVERTERS 
SOLAR  ARRAY 
HARNES  S 
STRUCTURE 
SOLAR  ARRAY  DRIVE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


TOTAL  LAUNCH  WEIGHT  8885.6 


MERCURY  ORBITER/SEPS  NL1-1-3 


* * + SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * * 


AXIS  MASS  EXPULSION 
1. 30COOO( D EG  •) 


STABILIZATION  AND  CONTROL 

CONFIGURATION  THREE 

POINTING  ACCURACY  » 

AUXILIARY  PROPULSION  _ , 4ki, 

CONFIGURATION  MONOPROPELLANT 

TOTAL  IMPULSE  * 42149. (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE 

COMPUTER  OPERATIONS  RATE  - 
CDPI  TABLE 

tunas  8P  words 

MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 

‘ NUMBERNOFRWOR0S  PER  SUBFRAME 

^CONFIGURATION  - - UNIFIED  LINK-COHNON 
PRIMARY  DOWNLINK  DATA  RATE  » 
SEPARATE  DOWNLINK  DATA  RATE  • 

CoNFIGURA JIONR SHUNT  ANO  DISCHARGE 

nriucn  d ZAtlYDCUC 


PROCESSOR  (Oivi 

0•,,,’S,  ENGINEERING 


DATA 
64. 

64  • 

100.* 

13. 

5. 

1*0000 
6^i  • 


MISSION  EQUIPMENT  DATA 

0* 

o. 

0, 

0* 

0.0000 

D*. 


ANTENNAS 

128.C00(KBFS> 

0.000<KBPS1 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA  • 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION  - “_CYL  INDER 


445.08 

60.10 

36.00 

740.31 


REGULATION 
' WATTS 
SO  FT 
AMP-HR 
WATTS 


-PADDLE  MOUNTED  SOLAR  ARRAY 


WET  SATELLITE 
DIMENSIONS,  niu 
EQUIPMENT  bay„„4„ 
MISSION  EQUIPMENT 
TOTAL  SATELLITE, 
..OMENTS  OF  INERTIA 

CENTER  OF  GRAVITY 


( 


WEIGHT  ;”  1792.|nLBS 

M:{  i:« 

IN. ( 2.12 


813.0  KOI 


37.4 
46.0 

63.5 


95 


CSLUGS*FT+J2JgIXX 

7.2  IN . ( .IB 


LAUNCH  WEIGHT 
HEIGHT  . 

62.4  IN ♦ ( 1.59  Ml 

27.9  IN.  ( ....  .71- Ml 


• 1060.4  LBS  ( 843.0  KOI 

5n?  < 1.59H) 

-IN.  C — 1.24r  HI  - 


62.4 

48.8. 


238.8 


H1 


Configuration  - - single  system 

APOGEE/ PERIGEE/INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


5000./ 


28.0 (MO) 
23  «3 (HO) 
.604 


J vw V f V 


IYY 
Y-CG 
0.0  IN. ( 


0.0 


• 1348759.5  IZZ  • 

0.00  Ml  0.0  IN. I 


B807.0 


..o.od.-HJ... 


JfSIflA 


MERCURY  ORBITER/SEPS  NL1-1-3 


► * 4 SUBSYSTEM  DESCRIPTIONS  ~ - DESIGN  NUMBER  1 * * • * 


STABILIZATION  AND  CONTROL 


EQUIPMENT 


QUANTITIES 
WEIGHT  53, 

5iM*BUITy 


MASS  EXPULSION 
1601  1*13  1710 
12  11 
30  LBS  VOLUME 

• 88*9 

0 


1 8( 


1.23<FT4*3) 


AUXILIARY  PROPULSION 

CONFIGURATION  MQNQP ROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  83*  03* 

EQUIPMENT  QUANTITIES  6 2 

WEIGHT  3***  *7 ' LBS 

DRY  WEIGHT  101.6KLB! 

RELIABILITY  .85i 

I ERR  1 


907  1003  *99  203  1130 

5 9 112 

VOLUME  9«90(FT>b*3) 

) • EXPENDABLE  WEIGHT 
7 


DATA  PROCESSING  AND  INS 

CONFIGURATION  SPE 

EQUIPMENT  CODE  IDENTI 


RUMENTATION 

IAL  PURPOSE  PROCESSOR  CDTUi 

= --  _. IER  203  *06 

EQUIPMENT  QUANTITIES  1 1 

WEIGHT  19.93  LBS  VOLUME 

RELIABILITY  .9669 

I ERR  1 


•28(FT4*3) 


COMMUNICATIONS 

tINK-COHMON  ANTENNAS 

iSMIFSitlT  S8^ri?fyiIFl£R  20?  103  35^  403 

rIiiabuit?9’07  lBS 

I ERR*’*’*********^^ 


VOLUME 
• 9700 


503  618 

2 1 
•33tFT4«3) 


POWER  REQUIREMENT 


521  701  1203  603 

1111 
- POWER  REQUIREMENT 
2*2.8  6(LBS ) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


ELECTRICAL  POWER 

io8iinySiTfSg6:i56i?Y«BrD<SJscgilGE2§|GW^|IO?o|  MD0LE  *amr™  S0lAR  **•« 

pbMt?.sHisf*Ti0N 

.9*20 


EQUIPMENT  QUANTITIES  2 

WEIGHT  115,13  LBS 
HARNESS  WEIGHT 
RELIABILITY 


MISSION  EQUIPMENT 


WEIGHT  150.00  LBS 

RELIABILITY 


nn  VOLUME 
*9000 


37,57(FT«*3> 


56.0 


1.0 


o«5 


97.7 


181*0 


POWER  REQUIREMENT  100.0 


MATTS 

WAITS 

WATTS 

WATTS 

UATTS 

WATTS 


Vli-I  3 


MERCURY  ORBITER/SEPS  NL1-1-3 


* * ♦ SUBSYSTEM  DESCRIPTIONS  {CONTINUED) 


THERMAL  CONTROL 
, RADIATOR  AREA 

HEATER  POWER  ' 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


12,2  ( FT*+2 ) * 

9 19.5( BTU/HR) # 

164 78 .0( WATT-IN )# 
. 5.2  (FT) 

117.5  ( BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPFS 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT  WE 


I ERR 


TOTAL 

1100010111 


BW 

5.5 

2.9 

_7.7 

31  ~5 


STRUCTURES 

SKIN  THICKNESS  .019  (IN) 

STRINGER  NO.# THICKNESS*  HT. 

FRAME  NO.#THICKNE$S#HT. 

GRID  BEAM  THICKNESS 

ENDCOVE  R THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOH  AND  ORTUC  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


.9  ( FT**2) 
13.1  (FT**2) 
90.0  (BTU/HR) 
1009.5 (BTU/HR) 
645.2 (WATT-IN ) 
897.5  (BTU/HR) 


166.  * 

5.  # 

.170  (IN)#  ! 

.030  (IN)#  CENTl 
114.0  (LBS) 

22.1  (LBS) 

68.1  (LBS) 


16804.806 

.114 

^PACING-  4.781 
:R  0.000 


(IN)* 

.397 

(IN) 

(IN)* 

.570 

(IN) 

(IN)* 

- ..HEIGHT  -2. 391- 

(IN) 

(IN)* 

AFT  .030 

(IN) 

MERCURY  ORBITER/SEPS  NL1-1-3 


♦ 6 * 


ASSEMBLY  DESCRIPTIONS  - “ DESIGN  NUMBER  1 * * * * 
STABILIZATION  AND  CONTROL 


IDEM 

TYPE 

NO. 

Mh 

UNIT 

VOLUME 

UNIT 

POWER 

1501 

CONTROL  ELECT. 

1 

10.0 

• L 

4.  0 

1601 

VALVE  DRIVER  ASSY 

2 

I .6 

.2 

1.0 

1413 

POWER  CONVERTER 

1 

15.9 

.4 

0.0 

1718 

RATE  INTEGR  GYRO 

I 

9.6 

• 2 

32.0 

1603 

EARTH  SENSOR 

1 

14.6 

.2 

19.0 

«— 


AUXILIARY  PROPULSION 


IDENT  TYPE 
034  THRUSTER 
634  THRUSTER 
907  ISOLATION  VALVE 
■IOC 3 FILTER 
499  PRESSURE  REGULATE 
2C3  ISOLATION  VALVE 
1130  TANK 
521  TANK 
.701  RELIEF 

+ 


12  C 3 
603 


ttkffi  ... 

VENT  VAL 


Xft 


UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

6 

.7 

.0 

• 1 

2 

.7 

•0 

• 1 

5 

1.3 

• 1 

0.0 

. 9 

■ .5 

• 1 

0.0 

1 

4.1 

.4 

0.0 

1 

6.0 

• 6 

c.o 

2 

20.0 

3.2 

0,0 

1 

22.0 

1.1 

0.0 

1 

.2 

•0 

0.0 

1 

• 2 

oO 

0.0 

1 

• 1 

• 0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT 

IOENT  TYPE  NO.  WEIGHT  VOLUME 

203  OIGITAt  TELEMETRY  1 
406  CQMHD  DECOD+DJSTR  1 


0.9 

11.0 


• 2 
• 1 


UNIT 

POWER 

3.0 


COMMUNICATIONS 

IDENT  TYPE 
203  ANTENNA 
103  BASE8ND  ASSY  UNIT 
354  TRANSMITTER 
4C1  RECEIVER 
503  COMMAND  SIG  CONO 
618  OIPLEXER 


wtii^J 


FT 
1 0.4 

2.0 

2.8 

3.9 

1.5 

1.5 


UNIT 

VOLUME 

..1 

• 0 
• 0 
• 1 

oO 

oO 


UNIT 
POWER 
0.0 
„ .5 
90,0 
6.3 
_ .9 
0.0 


Ij-I/N 


MERCURY  ORBITER/SEPS  ML1-1-3 


* ♦ ASSEMBLY  DESCRIPTIONS  <CQMTIMUEO) 


ELECTRICAL  POWER 

IDENT  TYPE  NO* 

406  DISCHGE  REGULATOR  2 

515  SHUNT  REGULATOR  7 

236  BATTERY  2 

609  BATTERY  CHARGER  2 

702  POWER  CONTROL  ’ 


UNIT  UNIT  UNIT 

IfcR 


WEIGHT  VOLUME  POU 


9.8 
2.3 
31.5 
3 *6 
°-4 


• 2 
.0 
.3 
• 1 

• 6 


0.0 

c.o 

0.0 

0*0 

0.0 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  150.0 

STABILITY  AND  CONTROL  43.3 

AUXILIARY  PROPULSION  101.6 

DATA  PROCESSING  19.9 

COMMUNICATIONS  2?.l 

BATTERIES  63.0 

POWER  CONTROL  52.2 

CONVERTERS  10.0 

SOLAR  ARRAY  41.? 

HARNESS  42.1 

STRUCTURE  157.9 

SOLAR  ARRAY  DRIVE  6.9 

THERMAL  CONTROL  31.5 

DRY  WEIGHT  749.4 

PROPELLANT  242.9 

SATELLITE  ADAPTER  68.1 

AKM  800.0 


TDTAL  LAUNCH  WEIGHT  1860*4 


SATURN-URANUS  PROBE  NL1-1-6 


* * * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * ♦ * * 


£ 

t 

ui 


STABILIZATION  and  control 

CONFIG  »F,A  riOM SPIN 

POINTING  ACCURACY  » 
AUXILIARY  PROPULSION 

CONFIGURATION  - - MONO1* 
TOTAL  IMPULSE  » 

DATA  PROCESSING  AND  INSTR 

CONFIGURATION  SPECI 

COMPUTER  OPERATIONS  * 
CDPI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  PRAM 
MAIN  FRAME  SAMPLE  R 
MAIN  FRAVE  WORD  LEN 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 
NUMBER  OF  WORDS  p ER 
COMMUNICATIONS 

CONFIGURATION SS°  AT 

PRIMARY  DOWNLINK  DATA 
SEPARATE  DOWNLINK  DAT 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT 

POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AR  = 
INSTALLED  BATTERY  CA» 
BEGINNING  OF  LIFE  PH 
VEHICLE  SIZING 

CONFIGURATION  CYLIN 

WET  SATELLITE  WEIGH? 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA  (> 


CONTROL 

1.300000<DFG.) 

ROPELL ANT 
3O0OO. (LB-SEC) 

UMENTATtON 

AL  PURPOSE  PROCESSOR  C 0 T U 1 

ATS  - O.TlPS)  , „ 

ENGINEERING 

E WORDS 

ATE 

GTH 


SUBFRAME 

ATE  UPLINK  AND 
RATE  - 
A RATE  * 


- BODY 
A 

ACITY 

LR 


DATA 
32. 

256. 

L3  • 

0 . 

10. 

.1250 
66  « 


MISSION  EQUIPMENT  OATA 

0. 

0, 

0* 

0.* 

0*i 

0.0000 

0. 


DOWNLINK 

3 2.000( KBPS) 
0,000( KBPS) 


DER 


MOUNTS 

D 

SOLAR  ARRAY 

219. 

66 

WAITS 

65. 

63 

SQ  FT 

18. 

00 

AMP-HR 

302. 

66 

WATTS  • 

.9  LBS 

( 

353.3  KG) 

LENGTH 

.06  M) 
' M) 


62.6  IN. t 
13.9  IN • ( .35 

56.3  IN.t  1.63  M) 
LUGS*FT**2)  IXX  ■ 
X-CG 

CENTER  QF  GRAVITY  27.5  IN. I .70  Ml 

RELIABILITY 

CONFIGURATION SINGL 

ApnGSE/PERIGEE/TNCLIN 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


LAUNCH  WEIGHT  ■ 
HEIGHT 
70.7  IN.  ( 1.60  II) 

23.1  IN.(  .59  !i) 


110.6 


IYY  » 
Y-CG 
0.0  IN. ( 


685060.5 

0.00  H ) 


803,6  LBS  ( 366, 6 KG) 

W10TH 

70.7  IN. 'I  1.180  Ml 
23.1  IN.  C .59  H) 

IZZ  « 6B5060.5 

Z-CG 

0.0  IN.T  0.00  m 


e SYSTEM 
ATIDN 


1 93 23 • / 19323.  ? 
85 .0 ( HO) 

70 , 7 ( MO) 
.509 


28.5 


SATURN-URANUS  PROBE  NL1-1-4 


* * 


o 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * + * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 
EQUIPMENT  COOE  IDENTIFIER  203 
EOUIPMENT  QUANTITIES  1 

WEIGHT  39. ‘54  LBS 

RELIABILITY 
I FRR  O' 


303  403  603 

2 12 
VOLUME  . 
.95  33 


803  1413 
1 . 6? ( FT**3 ) 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MONT> RQP EL L ANT  „ , , , „ 

EQUIPMENT  CODE  IDENTIFIER  834  834  907  1003  499  203  1118 
EQUIPMENT  QUANTITIES  6 259  ,213 

WEIGHT  279.33  LBS  VOLUME  7.89(FT+*3I 

ORY  WEIGHT  94.63(LBS)>  EXPENDABLE  WEIGHT 

RELIABILITY  .8081  * 

I ERR  1 

DATA  PROCESSING  AND  INSTRUMENTATION  „ ^ 

CONFIGURATION  - - SPECIAL  PUP POS E P ROCESS OR  (DTU) 


EOUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  21.18  LBS 
RELIABILITY 
IERR  1 


403 
1 

VOLUME 

.9532 


COMMUNICATIONS 

CONFIGURATION  SEPARATE 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  53. ’42  LBS 
RELIABILITY 
ie^r******* ******** 


UPLINK  AND  DOWNLINK 
398  401  503 

2 13 

VOLUME 
.9217 


• 39 C FT *♦31 


203 

2 *78( FT**3) 


ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  - 


EQUIPMENT 

EQUIPMENT 


COPE  IDENTIFIER 
QUANTITIES 
WEIGHT  77.36 
HARNESS  WEIGHT 
RELIABILITY 


MISSION  EQUIPMENT 

WEIGHT  85.100 
RELIABILITY 


BODY 

103 

5 

LBS 


LBS 


MOUNTED  SOLAR  ARRAY 
213  303  1202 

2 VOLUME  1 l«34t  FT+  + 3) 

41.KLBS  )t  SOLAR  ARRAY  WEIGHT 

.8350 


VOLUME 

.9000 


3.371 FT**3 I 


POWER  REQUIREMENT 


521  701  1203  603 

12  11 
POWER  REQUIREMENT 
184.70(LBS) 


POX ER  REQUIREMENT 

POWER  REQUIREMENT 

POWER  DISSIPATION 
32*2 (LBS) 

POWER  REQUIREMENT  ■ 


9.4  WATTS 
1.0  WATTS 

10.5  WATTS 
77.2  WATTS 

"e 

20.6  WATTS 
46  iO: WATTS 


SATURN -UR ANUS  PPORE  NL1-1-4 


SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
P AO  I A TOR  AREA 

HEATER  POtfEP 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


4.2  <FT**2), 

2 38  «2( BTU/HR) » 

6D86»4(WATT-IN)# 
3,5  (FT) 

80.4  (f)TU) 


THERM4L  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT  WEIGHT 
12.7 

3.7 
2 .0 

2.7 


IERP 


TOTAL 

1100010111 


STRUCTURES 

SKIN  THICKNESS  .013  (IN) 

STRINGER  NO. . THICKNESS. HT. 
r^AME  , NO. .THICKNESS# HT. 

OP  I 0 BEAM  THICKNESS 

ENDCOVh  R THICKNESS-  FORWARD 
EQUIPMENT  RAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT * 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  APEA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P 
AVERAGE  HEAT  LOAD 


(LBS) 


1.2  (FT**2) 
5.5  ( FTP*  2) 
113.9(BTU/HR) 
352.2 (BTU/HR) 
728.3 (WATT-IN) 
491.6  ( 8TJ/HR  ) 


21.1 


217.  , 81* 

.112  (IN)#  SPACING 

.030  (IN)#  CENTER 
129.4  (LBS) 

0.0  (LBS) 

29.6  (LBS) 


.099 

3.164 

0.000 


IN  # 

.344  (IN) 

IN)# 

•494  (IN) 

IN)# 

HEIGHT 

1.  582  (IN) 

IN)# 

AFT 

.030  (IN) 

SATURN-URANUS  PROBE  NLl-1-4 


* * * ASSFM3LY  DESCRIPTIONS  - - DESIGN  NUMBER  1 + * * ♦ 


STABILIZATION' AMD  CONTROL 

IDENT  TYa  E N1 

203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR. 

403  NUTATION  DAMPER 
603  CONTROL  ELECTP.NCS 
803  EARTH  SENSOR 
1413  POWER  CONVERTER 


UNIT 
WEIGHT 
1 .6 
.3 
2.9 
7. A 
1.3 
15.9 


UNIT 

VOLUME 

.1 
.0 
.3 
.4 
.0 
• A 


JNIT 

POWER 

5.9 

.0 

0.0 

3.5 

0.0 

0.0 


AUXILIARY  PROPULSION 

I OP  NT  TYPE 
834  THRUSTER 
8 34  THRUSTER 
907  ISOLATION  VALVE 
1003  p T l T?  R 
409  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1118  TANK 
521  TANK 

701  RELIEF  VALVE 
1203  PILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT 

WEIGHT 

.7 

.7 

1 .3 

.5 

4.1 

6.0 

10.2 

22.0 

.2 

.2 

.1 


UNIT 
VOLUME 
.0  ‘ 

• 0 


UNIT 
POWER 
• 1 
.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


DATA  PROCESSING 


INSTRUMENTATION 


IPENT  TYPE  NT.  WEIGHT 

203  DIGITAL  TELEMETRY  1 8.9 

403  COMMt)  DECOD+OISTR  1 12.3 


UNIT 

VOLUME 

.2 

• 2 


UNIT 

POWER 

3.0 

7.5 


COMMUNICATIONS 

IDENT  TY°  E 
2C3  ANTENNA 
398  XTMR 
401  RECEIVER 
5C3  COMMAND  SIG  COND 
203  ANTENNA 


UNIT 

WEIGHT 

10.4 

12.1 

3.9 

1.5 


UNIT 

VOLUME 

.1 


UNIT 

POWER 

0.0 

70.0 

6.3 

.9 

0.0 


FA/-l/\ 


SATJRN-JRANUS  PROS  E NL1-1-4 


ASSEMBLY  DESCR IPTTHNS  (CONTINUED) 


ELECTRICAL  POWER 

IDFNT  TYt>E 
103  SHUNT  REGULATOR 
213  BATTERY 
303  BATTERY  CHARGER 
1202  PDWFR  CONTROL 


UNIT 
WEIGHT 
4 .2 
17.2 
3.5 
11,6 


UNIT 
VOL  U 1 E 

• 1 
.1 
.1 
.3 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  85.0 

STABILITY  AND  CONTROL  23.6 

AUXILIARY  PROPULSION  94.6 

DATA  PROCESSING  21.2 

COMMUNICATIONS  53.4 

BATTERIES  34.4 

POWER  CONTROL  42.9 

CONVERTERS  15^9 

SOLAR  ARRAY  32*2 

HARNESS  41.1 

IS^’SirioNTPOL  lil:l 

PPO°ELLANTGHT  ' 104*7 

SATELLITE  ADAPTER  29.6 


TOTAL  LAUNCH  WEIGHT 


8 08.6 


hb\- 


DUAL  COMET  FLYBY  NL1-1-5 


* * SYSTEM  DESCRIPTION  DESIGN  NUMBER  1 * * + * 

■STABILIZATION  AND  CONTRIL 

CONFIGURATION MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

POINTING  ACCURACY  * .250000 (DFG. ) 

AUX  I LI  m PROPULSION 

CONFIGURATION  MONCPROPELLANT 

TOTAL  IMPULSE  « i 15 35 .< LB-SEC ) 

CAT  A PROCESSING  AND  INS  1RUMENTAT ION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 


COMPUTER  OPERATIONS  RATE 
COPT  TABLE 

NUMBER  DF  COMMANDS 
NUMBER  DF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
RAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

Dumber  of  wcros  p*r  subframe 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON 

PRIMARY  DOWNLINK  DATA  RATE  - 
SEPARATE  DOWNLINK  DATA  RATE  • 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE 


O.tIPS) 


ENGINEERING 


DATA 
32. 

6 A* 

16, 

e. 

A • 

.1250 

64* 


MISSION  EQUIPMENT  DATA 

0. 

129. 

100. 

8. 

2. 

1.0000 

64, 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  PCwER 
VEHICLE  SIZING 

CONFIGURATION CYLINDER 


744.46 

84.17 

100.00 

1071.69 


ANTENNAS  PLUS  DOWNLINK 
8.000C  KBPS) 

128.0001  KBPS) 

REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


WET  SATELLITE  WEIGHT  « 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


< 


1101.5  LBS 
LENGTH 

36.2  IN,  [ 

22.0  IN.  ( ,vd 

58.2  IN. ( 1.48 

(SLUGS+FT++2 ) IXX 


499.7  KG) 


92 


M) 

M) 

M) 


60.3 

36.7 


LAUNCH  WEIGHT 
HEIGHT 


• 1143.1 


CENTER  OF  GRAVITY  30.1  IN 

RELIABILITY 

CONFIGURATION  SINGLE  SYSTEM 

APCG EE/PERI GEE/INCI  INATIOH 
M5SI0N  LIFETIME 
MEAN  MISSION  DURATICN 
RELIABILITY 


196.3 


.77  H ) 


19323.1/19323,  / 
36*i0  (MO) 
31.lt  MO) 
.701 


O.C 


28.5 


IN.  ( 
IN.  ( 

IYY  - 

KSt 


1.53 

.93 


M) 

M) 


60.3 

36.7 


LBS  ( 

HW 

IN.  ( 


518.5  KG) 


1.53 

.93 


537051.1  IZZ  « 
0.00  II) 


987066,9 

ozTn?c  0.00 


Mt 

H) 


HI 


vi -ins' 


DUAL  COMET  FLYBY  NL1-1-5 


* ♦ * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 ♦ * * * 

STABILIZATION  AND  CONTRLL  _ uniir.lfllil  . uC,, 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  ^ Z 2 1 1 

WEIGHT  37.90  LBS  VOLUME 

RELIABILITY  , , .9650 

ILRR  10 


1.18<FT**3> 


AUXILIARY  PROPULSION 

CONFIGURATION  MONCPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  818  834  907  1003  499  203  1116 

EQUIPMENT  QUANTITIES  12  4 „ 5 9 

UE1GH1  125.44  LBS  VOLUME  4.90(FT**3) 

DRY  WEIGHT  60.33(L0S)>  EXPENDABLE  WEIGHT 

RELIABILITY  . .9545 

IERR  0 

DATA  PROCESSING  AND  INSTRUMENTATION  . . 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  CDTU1 

EQUIPMENT  CODE  IDENTIFIER  203  203  403 

EQUIPMENT  QUANTITIES  111 


WEIGHT  3t.ll 

RELIABILITY 

IERR 


LBS  VOLUME 

.9700 


^CONFIGURATION  - - UNIFIbQ  LINK-COMMON  ANTENNAS 
EQLIPMENT  CODE  IDENTIFIER  203  103  336  401 

EQUIFM6NT  QUANT  ITIES  „ , 1 1 IIri  2 1 

WEIGHT  6C.42  LBS  VOLUME 

RELIABILITY  .9557 

I EkR* ******  ******** 


• 54 ( FT**3  J 


PLUS  DOWNLINK 
503  618  203 

2 1 .1 

2. 87 ( F T**3 ) 


POWER  REQUIREMENT 


503  701  1203  603 

1 2 1 1 
POUER  REQUIREMENT 
65.10UBS1 


POWER  REQUIREMENT 


398 

POWER  REOHTRFMFMT 


ELCONFIGURATIONR-  - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  HOUNTEO  SOLAR  ARRAY 
EQUIPMENT  CODE  IDENTIFIER  412  515  269  650  702 

EQUIPMENT  QUANTITIES^. q9  LBS2  • 9 v0lgHE  2*73<FT**3)  POWER  DISSIPATION 

HARNESS  WEIGHT  51.7CLBS)#  SOLAR  ARRAY  WEIGHT  58.6CLBS) 

RELIABILITY  .9215 


HSS10H  EOUIPHEN5t 

RELIABILITY 


VOLUME 

.9000 


13.45 IFT**3 ) 


70.9 


13.5 


1A7.7 


125.. 


POWER  REQUIREMENT  300*0 


WATTS 


WATTS 


WATTS 


WATT? 


WATTS 


DUAL  COMET  FLYBY  Rl-1-5 


► * * SUBSYSTEM  DESCRIPTIONS  {CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HFATER  POWER' 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


33.7  (FT**2), 

123B.7(BTU/HR|, 

23580. l(WATT-IN), 
3.6  (FT) 

HI. A (BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
FEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

UC0110U1 


WEIGHT 

11.7 

3.8 

3.5 

zu* 

AO.  A 


STRUCTURES 

SKIN  THICKNESS  .015  (IN) 

STRINGER  NO.,fHICKNLSS,HT. 

FRAME  NO.,  THICKNESS,  HT. 

GRID  BEAM  THICKNESS 

^P,$Sy§5JHICKNESS-  fcrward 

EQUIPMENT  BAY  STRUCTURE  WT. 

AND  wm  “T* 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
^IT?ry^heater  POWER 
TOTAL  HEATER  POWER 
VARIABLE,  CONDUCTANCE  H.P. 
AVERAGE. HEAT  LOAD 


(LBS) 


.9  <FT**2> 

3 A. 6 ( FT**2 ) 
90*  0 ( BTU/HR 
1326*  7 ( BTU/ HR  I 
589.2 (WATT-INI 
18A2.5  (BTU/HR) 


185.  , 

.132  <IN)$ 
.030  (IN), 
97.12  (LB! 
2 A*  9 (L«! 


A 1.  6 ( I R ^ ) 


81910. 3A7 
• 099 

SPACING  3.72A 
CENTER  • 0.000 

I 


), 

• 3AA 

(IN) 

>, 

*A95 

(IN) 

), 

HEIGHT 

1.862' 

(IN) 

), 

AFT 

• 030 

(IN) 

DUAL  COMET  FLYBY  Ml-1-5 


ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER 
STABILIZATION  AND  CONTRCL 

UNIT  UNI 

I DENT  TYPE  NO.  WEIGHT  VGLl 

1601  VALVE  DRIVER  ASSY  2 1.6 

2203  CONTROL  ELECTRNCS  2 7.1 

1615  EARTH  SENSOR  1 15. A 

1203  REACTION  WHEEL  1 5.1 


UNTT 

VOLUME 

.2 

.1 

.5 

.1 


AUXILIARY  PROPULSION 

ItENT  TYPE 
618  THRUSTER 
836  THRUSTER 
*507  ISOLATION  VALVE 
1 CO  3 FILTER 
699  PRESSURE  REGUIATR 
203  ISOLATION  VALVE 
1116  TMK 
503  TANK 

701  Pi  LIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT 

WEIGHT 

.6 
.7 
1.3 
. 5 

6.1 

6.0 

18.5 

3,9 

• 2 
.2 
.1 


UNIT 

VOLUME 

.0 
.0 
. 1 


CATA  PROCESSING  AND  INSTRUMENTATION 


I CENT  TYPE 
203  DIGITAL  TELEMETRY 
203  DIGITAL  TELEMETRY 
603  CONMD  DECOD+DISTR 


UNIT  UNIT 
WEIGHT  VOLUME 
8.9  . 2 

8.9  .2 

12.3  * 2 


COMMUNICATIONS 

ICENT  TYPE 
203  ANTENNA 
103  BASEBND  ASSY  UNIT 
336  TR  ANSMITTER 
601  RECEIVER 
503  COMMAND  SIG  COND 
tlB  CIPLEXER 
203  ANTENNA' 

298  XTJR 


UNIT 

WEIGH 


IGHT 

10.6 

2.0 

2.5 
3.9 

1.5 
1.5 

10.6 

12.1 


UNTT 

VOLUME 

. 1 


* 


DUAL  COMET  FLYBY  NL1-1-5 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

I DENT  TYPE 
£12  DISCHGE  REGULATOR 
M5  SHUNT  REGULATOR 
260  BATTERY 
*50  battery  CHARGER 
702  POWER  CONTROL 


UNIT 
WEIGHT 
16. A 
2*3 
71.3 
9.7 
9. A 


WEIGHT  SUMMARY 
NAPE 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING  ' 
COMMUNICATIONS 
BATTER  IE S 
POWEP  CONTROL 
SOLAR  ARRAY 
HARNESS 
STRUCTURE 
SOLAR  ARRAY  DRIVE 
THFRMAL  CONTROL 
OPY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

340.0 

37.9 

60.3 

30.1 

60.4 

142.6 

82.1 

58.6 

51.7 

122.6 

9.7 

40.4 
1036.4 

65.1 

41.6 


TOTAL  LAUNCH  WEIGHT  1143.1 


a*  r\>-r«  o -c* 


UNI  I 

POWER 

0.0 

0.0 

0.0 

9.0 

0.0 


\t\.~l44 


SATURN  ORB/TITAN  LANDER  NL1-1-6 


* * * 
♦ 


SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  X * * * ♦ 

STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

POINTING  ACCURACY  “ . 300000  ( OE G.l) 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONDPROPELL ANT 

TOTAL  IMPULSE  ■ 2 890 1 . ( L 8-S EC  I 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPtCIAL  PURPOSE  PROCESSOR  (DTUI 


COMPUTER  OPERATIONS  RATE  ■ 


0. (IPS) 


ENGINEERING 


CD  PI  TABLE 

number  of  commands 

NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COM M UN  ICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS 

PRIMARY  DOWNLINK  DATA  RATE  « B.OOOCKBPS) 

SEPARATE  DOWN  LINK  DATA  RATE  - 1 28. 000( KBPS ) 

electrical  POWER 

’ CONFIGURATION  RTG  POWER  GENERATION 

POSER  REQUIREMENT  615.3A 

INSTALLED  BATTERY  CAPACITY  0.00 

BEGINNING  OF  LIFE  PCWER  127A.69 

VEHICL  E SIZING 

CONFIGURATION  CYLINDER 

WET  SATELLITE  WEIGHT  ■ AAA2.6  LBS  ( 

DIMENSIONS  LENGTH 

.EQUIPMENT  BAY  88.0  IN.  ( 2.23 

MISSION  EQUIPMENT  A1.6  IN.  < l.!06 

TOTAL  SATELLITE  129.6  IN- ( 3.29 

MOMENTS  OF  INERTIA  (SLUGS*FT**<:  ) IXX  » 

X-CG 

CENTER  OF  GRAVITY  81*5  IN.  ( 2*07 

RELIABILITY 

CONFIGURATION  SINGLE  SYSTEM 

APCGEE /PERIGEE /INCLINATION 
MISSION  LIFETIME  • 

MEAN  MISSION  DURATICN 
RELIABILITY 


DATA 

32. 

6 A. 

16* 

8. 

A* 

.1250 
6 A • 


MISSION 


EQUIPMENT  DA' 

0. 

128. 

100. 

8* 

2. 

1.0( 

6A. 


DOWNLINK 


WATTS 

AMP-HR 

WATTS 


2015.1  KG) 


M) 

M) 

H) 

M) 


120.0 

69.3 


Launch  weight 

HEIGHT 


* A620.7 


IN.  ( 
IN.  ( 


3.05 

1.76 


m 


69, 


LBS  ( 2095.9  KG) 

WIOTH  „ . 

:?2;B 


1?^:S  M: i 


1A  33.0  1YY  « ' 7700067.8  I2Z  • 


0.0 


Y-CG 
IN.  ( 


0*00  H) 


7700067.8 
Z-CG 


0*0  IN. ( 0.00  til 


19323. /19323./  28.5 
80. 0 ( MO) 

. 65*10 (MO) 

.1519 


OS  >~\h 


SATURN  ORB/TITAN  LANDER  NL1-1-6 


* * ♦ SUBSYSTEM  DESCRIPTIONS DESIGN  NUMBER  I * * + * 

STCO?'FIGURATIONN-  -°masslexpulsion  with  pitch  momentum  wheel 

EQUIPMENT  CGOE  IDENTIFIER  1601  2203  1815  1303 


EQUIPMENT 


8^NGSiTlES37.90  IBS’ 
RELIABILITY 
IERR  10 


volume 

.6927 


1.18  C F T**3  t 


AUXILIARY  PROPULSION  _ 

CONFIGURATION MON  CP  R OPE  LL  ANT  , , , __ 

EQUIPMENT  CCDE  IDENTIFIER  818  834  906  1003  499  203  1127 

EQUIPMENT  QUANTITIES  12  4 5 9 2 I 1 

WEIGHT  233.92  LBS  VOLUME  6.63<FT**3) 

DRY  WEIGHT  69.7ULBS1*  EXPENDABLE  WEIGHT 

RELIABILITY  .7736 

IERR  11 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  tDTU) 
EQUIPMENT  CUDE  IDENTIFIER  203  203  403 

EQUIPMENT  QUANTITIES  1 11 


WEIGHT  3C.11 
RELIABILITY 
IERR 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED 
PMENT  CODE  IDENTIFIER 


EQUI' 
EQUIPMENT 


QUANTITIES 
WEIGHT  61.92 
RELIABILITY 

I ERR ******* **+**♦*♦ 


LBS  VOLUME 

» 934  6 


LINK-COMMON  ANTENNAS 
103  336  401 

12  1 
VOLUME' 
.8931 


•54(FT**3I 


03 
LBS1 


ELECTRICAL  POWER  _ _ 

CONFIGURATION  RTG  POWER  GENERATION 

equipment  CODE  IDENTIFIER  ♦*+* 

EQUIPMENT  QUANTITIES  0 „rtl 11U_ 

WEIGHT  525,00  LBS  o , VOLUME 

HARNESS  ^EXGHT  381.9UBS)# 


POWER  REQUIREMENT 


509  701  1203  603 

12  11 
POWER  REQUIREMENT 
164. 22 ( LBS ) 


POWER  REQUIREMENT 


PLUS  DOWNLINK 
503  618  203 

3 11 

2*  89  ( F T**3 1 


398 

2 


POWER  REQUIREMENT 


RELIABILITY 

MISSION  EQUIPMENT  „ ^ ^ 

WEIGHT  2300.00  LBS 
RELIABILITY 


1.5330 


VOLUME 
• 9000 


105.00(FT*+3)  POWER  DISSIPATION. 
RTG  WEIGHT  525.0ILBS1 


90.84<ET**3) 


POWER  REQUIREMENT 


78.9  WATTS 
.3  WATTS 

13.5  WATTS 

• • 

14 T.T  WATTS 

O.O.WATTS 

lTO.d.WAtTS 


-I  A 


SATURN  ORB/TITAN  LANDER  NL1-1-6 


* + * SUBSYSTEM  DESCRIPTIONS  (COMINUEDI 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


24.5  (FT-M-Z). 

800.6<BTU/HR>* 

39870.4CW  ATT- IN) * 
8*1  (FT) 

142.8  t BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

licoiiom 


WEIGHT 

37.9 

8.5 

3.6 
15.5 

6s7i 


(IN) 


STRUCTURES 

SKIN  THICKNESS  , .030 

STRINGER  NO* .TH ICKNES  S.  HT. 

FRAME  NO  TH IGKNES  5*  HT  • 

GRID  BEAM  THICKNESS 

ENDCCVER  THICKNESS-  F CRWARD 
EQUIPMENT  BAY  STRUCTUFc  WT.  , 
SOLAR  ARRAY  BOOM  AND  LR1VE  WT. 
ADAPTER  WEIGHT 


NUCLEAR  POWER  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


17. 8 <FT**2) 
42*3  (FT*+2 ) 
0®0( BTU/HR ) 
800. 6( BTU/HR) 
0. 0 ( WATT-IN) 
1399.2  (BTU/HR) 


183.  t 

T030  ilN)J  CENT 
251.13  (LBS) 
15.2  (LBS) 
178.1  (LBS) 


PACING 

R 


347 

(IN). 

.691 

(IN) 

198 

(IN)  > 

.992 

I IN  > 

117 

(IN)  » 

HEIGHT 

3.558 

(IN) 

000 

(IN)  * 

AFT 

.030 

(TN) 

-IK 


SATURN  GRB/TITAN  LANDER  NL1-1-6 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER 


STABILIZATION 


CDNTRCL 


I DENT  TYPE 

1601  VALVE  ORIV.ER  ASSY 
2203  CONTROL  ELECTRNCS 
1615  EARTH  SENSOR 
1303  FEACTIGN  WHEEL 


UNIT 

WEIGHT 

1.6 

7.1 
15.  A 

5.1 


UNIT 

VOLUME 

.2 

.1 

.5 

.1 


UNIT 

POWER 

1.0 

62*0 

15.6 

.3 


AUXILIARY  PROPULSION 

ICENT  TYPE 
818  THRUSTER 
83 A THRUSTER 
<506  ISOLATION  VALVE 
1G03  FILTER 
999  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1127  TANK 
509  TANK 

701  RELIEF  VALVE 
1203  FILL  * DRAIN  VALV 
603  FILL  * VENT  VALVE 


UNIT 

WEIGHT 

• 7 
.7 

• 5 
9.1 
6.0 

16.7 

16.0 

• 2 
• 2 
.1 


UNIT 
VULUME 
.0 
.0 
.1 
.1 
• 9 
.6 
3.2 
.6 
.0 
.0 
.0 


UNIT 
POWER 
0.0 
.1 
0.  0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


DATA  PROCESSING  AND  INSTRUMENTATION^^ 

ICENT  TYPE  NO.  WEIGHT  VOLUM 

203  DIGITAL  TELEMETRY  1 8.9  .2 


203  DIGITAL  TELEMETRY 
903  COFND  DECOD+DISTR 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 
1 8.9  .2  3.0 

1 8.9  .2  3.0 

1 12.3  .2  7.5 


COMMUNICATIONS 

IOENT  TYPE 
203'  ANTENNA 
103  BASEBND  ASSY  UNIT 
336  TRANSMITTER 
901  RECEIVER 
503  COMMAND  SIG  CGNO 
618  DIPLEXER. 

203  ANTENNA 
390  XT  MR 


UNIT  UNIT 

WEIGHT  VOLUME 
10.9  .1 

2. 0 .0 

2.5  .0 

3.9  .1 

1.5  .0 

1.5  .0 

10.9  .1 

12.1  1.2 


£5l~ir\ 


WEIGHT  SIMMARY 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

2300.0 

STABILITY  AND  CONTROL 

37,9 

AUXILIARY  PROPULSION 

69.7 

DATA  PROCESSING 

30.1 

CO M M UN  ICATIONS 

61.9 

BATTER  IE S 

0.0 

NUCLEAR  PPWER  UNIT 

525.0 

HARNESS 

381.9 

STRUCTURE 

806.3 

thermal  control 

65.5 

DRY  WEIGHT 

4278. 

PROPELLANT 
SATELLITE  ADAPTER 

164.2 

178.1 

TOTAL  LAUNCH  WEIGHT 

4620.7 

Xkc-V  r«L.\v  o v t^Ar 


6 si -I  A 


MARS  POLAR  0R3ITER  NLl-1-7 


* * * SYSTEM  DESCRIPTION DESIGN  NUMBER  1 * * * * 


AXIS  MASS  EXPULSION 
« 300000( DEG*) 


STABILIZATION  AND  CONTROL 

CONFIGURATION  THREE 

POINTING  ACCURACY  * 

AUXILIARY  PROPULSION 

CONFIGURATION,, MONO3  RQPELL  ANT 

• TOTAL  IMPULSE  * 151855, (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE 

OPERATinNS  RATE  * 

Cdpi  table 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WOPD  LENGTH 
NUMBER  QF  SUBFRAMES 
SUBFRAME  RATE 

c«.huh!«H8nSf  U0RDS  FER  SUBFRAH£ 

EDALINK-cQHn°N 

C1  C<.SEPARATE  DOWNLINK  DATA  RATE  • 
ELECTRICAL  POWER  1 

CONFIGURATION  - - SHUNT  -PADDLE 
POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY 
INSTALLED  BATTERY 

VEHICLc's  IZ IN UF6 

CONFIGURATION _CYL  INDER 

Ml  - 2829. 5 LBS 

' LENGTH 

- BAY  49.1  IN.  ( 1*25 

MISSION  EQUIPMENT  26,6  IN.C  .68 

TOTAL  SATELLITE  75.7  IN.(  1.92 

MOMENTS  OF  INERTIA  t S LUGS*FT*»2 ) IXX  - 


PROCESSOR  ( DTU) 

O.CIPS) 

ENGINEERING 


DATA  MISSION  EQUIPMENT  DATA 
64.  0. 

64.  0.1 

100.  0.: 

13.  0. 

5.  0. 

1.0000  0,0000 

64.  0. 


ANTENNAS 
128«000( KBPS) 
0, 000 ( KBPS  ) 


AREA 

CAPACITY 

POWER 


MOUNTED 

582.76 

72.43 

34.00 

892.10 


SOLAR  ARRAY 
WATTS 
SQ  FT 
AMP-HR 
WATTS 


VUI  Liwr'!i  14  b 1 L 

WET  SATELLITE  WEIGH’ 
DIMENSIONS 
EQUIPMENT 


( 1283.4  KG) 


M) 

M) 

H) 


81,8 

44.3 


LAUNCH  WEIGHT 
HEIGHT 


- 2931.5  LBS  ( 1329*7  KG) 


In*  ( 
IN  • ( 


2*08 

1.13 


M) 

H) 


81*8 

44.3 


LIA8I fl TY0F  GRAVITV  3*. 8 ™ 

CONFIGURATION  - - SINGLE  SYSTEM 
APQGE  E/PERIGEEMNCL  INATION  Cn 
MISSION  LIFETIME 
• MEAN  MISSION  DURATION 
RELIABILITY 


X7?S 


• 86  H) 


618.9  IYY  « 2363842.1  IZZ  • 

Y— CG- 

0.0  IN. ( 0.00  HI 


WIDTH 
IN. ( 2. OB 

IN. ( 1.13 

2803556.1 
Z-CG 


Ml 

M) 


L W V > 

0.0  IM.t  0.00  ri) 


5000. f 5000./  20,5 
36 .0 (MO) 

32,8 (MO) 

.754 


SSl~\f\ 


MARS  POLAR  ORBITER  NL1-1-7 


' . * v w 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * ♦ * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  - - THREE  AXIS  HASS  EXPULSION 


EQUIP  ME N|  CODE 


EQUIPMEN1 


IDENTIFIER 

QUANTITIES 


WEIGHT 


RELIABILITY 
I ERR 


B7.50 


1501  1601  1*13  1718 
2 2 12 
LBS  VOLUME 

• 9786 


1803 

L.71(FT**3> 


AUXILIARY  PROPULSION 

CONFIGURATION  MONQPRGPELLANT 

EQUIPMENT  CODE  IDENTIFIER  83*  83*  906  1003  *99  203  1118 

EQUIPMENT  QUANTITIES  62  5 9 2 1 11 

WEIGHT  1357.59  LBS  VOLUME  26 . 22 { FT**3 ) 

DRY  WEIGHT  ' *27.1 5( LBS) # EXPENDABLE  WEIGHT 
RELIABILITY  .8908 

I ERR  11 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  CDTU) 

EQUIPMENT  CODE  IDENTIFIER  203  *06 

EQUIPMENT  QUANTITIES  1 2 


WEIGHT  30. '93 
RELIABILITY 
I ERR 


LBS  VOLUME 

.9091 


COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  203  ~ 

EQUIPMENT  QUANTITIES  1 

WEIGHT  38.7*  LBS 
RELIABILITY 
I ERR ********* ****** 


103 
1 


35*  *01 

* 2 
VOLUME 
.9859 


.40(FT**3I 


503  618 

3 2 

•**( FT**3) 


ELECTRICAL  POWER 

CONFIGURATION  - -SHUNT-PADDLE  MOUNTED  SOLAR  ARRAY 
EQUIPMENT  CODE  IDENTIFIER  112  233  315  1202 
EQUIPMENT  QUANTITIES  10  2 3 1 

WEIGHT  129. '*1  LBS  VOLUME  1.7*<FT**3) 

HARNESS  WEIGHT  17*.0(LBS)#  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .9859 


MISSION  EQUIPMENT 


rUlSabuit?0-100  lBS 


1 900 


JJOLUME 


23.73(FT**3> 


POWER  REQUIREMENT 


536  701  1203  603 

2 2 11 
POWER  REQUIREMENT 
930 .** ( L BS ) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


POWER  DISSIPATION 
50.* (LBS ) 

POWER  REQUIREMENT 


56.0  WATTS 


1.0  WATTS 


B*5  WATTS 


97.7  WATTS 


141*6  Watts 

ooiri.  wlirts 


n 

U) 


MARS  POLAR  ORBITER  NL1-1-7 


* ♦ * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


£ 

i. 


THERMAL  CONTROL 
RADIATOR  AREA 


HEATER  POWER' 


HEAT  PIPS 

SIAIePISe 


11.3  ( FT **2 ) # 

9 26.3( BTU7HR) # 
13900. 6(WATT-IN)# 


4.7 
125.5 


U) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT  WEIGHT 
17.5 

5.0 

3.1 

7.2 


I ERR 

STRUCTURES 

SKIN  THICKNESS 
“TRINGER  NO  *#THICKNI 

NO.# 


FRAME 
GRID  BEAM 


> THICKN1 


TOTAL 

1100010111 

.025  (IN) 

# HT. 

# HT  • 

THICKNESS 


BATTERY  RADIATOR  AREA 
power 

TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE 
AVERAGE  HEAT  LOAD 


(LBS) 


H.P< 


1.2  (FT**2> 
12.5  (FT**2) 

1 15.0 ( BTU/HR) 
941.3UTU/HR) 
978.9<WATT-IMl. 
829,3  ( BTJ/HR) 


32.8 


^ l u ui.  nil  _ • 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT* 
SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


168.  » 

5.  # 

.217  (IN)# 
.030  (IN)# 
331.1 


23.6 

102.0 


16804.806 
• '147 

SPACING  6.104 
....  CENTER  0.000 

U?S) 


HRt: 

(IN)# 

(IN)# 


HEIGHT 

AFT 


.514 
.737 
)*  052 
• 030 


[N) 

IN) 

[IN) 

1IN) 


(LB 

(LB 


ls\ -l/\ 


MARS  POLAR  DR  8ITER  NL1-1-7 


* * * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  I * * * * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

1501 

CONTROL  ELECT, 

2 

10.0 

.1 

4.0 

1601 

VALVE  DRIVER  ASSY 

2 

1.6 

.2 

1.0 

1413 

POWER  CONVERTER 

1 

15.9 

*4 

0.0 

17ie 

RATE  INTEGR  GYRO 

2 

9.6 

• z 

32.0 

1603 

EARTH  SENSOR 

2 

14.6 

• 2 

19.0 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO  . 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

834 

THRUSTER 

6 

.7 

.0 

• 1 

834 

THRUSTER 

2 

.7 

.0 

♦ 1 

906 

ISOLATION  VALVE 

5 

.7 

• 1 

0.0 

1003 

FILTER 

9 

.5 

• L 

0.0 

499 

PRESSURE  REGULATR 

2 

4.1 

.4 

0.0 

203 

ISOLATION  VALVE 

1 

6.0 

.6 

0.0 

1118 

TANK 

ii 

10.2 

1.3 

0.0 

536 

TANK 

2 

110.0 

4.5 

0.0 

701 

RELIEF  VALVE 

2 

. 2 

.0 

0.0 

1203 

FILL  DRAIN  VALV 

1 

• 2 

.0 

0.0 

603 

FILL  + VENT  VALVE 

1 

• 1 

• 0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 


UNIT 

UNIT 

UNIT 

IDENT  TYPE 

NO. 

WEIGHT 

VOLUME 

POWER 

203  DIGITAL  TELEMETRY 

1 

8,9 

.2 

3.0 

406  COMMD  DEC0D+DI3TR 

2 

11.0 

• 1 

5.5 

COMMUNICATIONS 

WEIGHT 

IDENT  TYPE 

NO  . 

UNIT 

VOLUME 

UNJT 

PQWfcR 

203  ANTENNA 

1 

10.4 

.1 

0.0 

103  BASE8N0  ASSY  UNIT 

1 

2.0 

.0 

.5 

354  TRANSMITTER 
401  RECEIVER 

4 

! .8 

• 0 

90.0 

2 

1.9 

.1 

6,3 

503  COMMAND  S IG  COND 

3 

.5 

.0 

.9 

618  DIPLEXER 

2 

-.5 

• 0 

0.0 

■&£  I-  I /\ 


MARS  POLAR  QRBITER  NLl-1-7 


* * ♦ ♦ ASSEMBLY  DESCRIPTIONS  (CONTIINUEO) 


ELECTRICAL  POWER 

IDFNT  TYPE 
11Z  SHUNT  REGULATOR 
233  BATTERY 
315  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT  UNIT 
WEIGHT  VOLU'<  = 
l.A 

3A  .2  . 

12.0  » 

LI. 6 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  E QUIP  ME  NT  600.0 

STABILITY  AND  CONTROL  77*5 

AUXILIARY  PROPULSION  A27.2 

DATA  PROCESSING  30.9 

COMMUNICATIONS  38.7 

BATTERIES  68.3 

POWER  CONTROL  61.1 

CONVERTERS  10.0 

SOLAR  ARRAY  50. A 

HARNESS  „ 

STRUCTURE  319.8 

SOLAR  ARRAY  DRIVE  9 • A 

THERMAL  CONTROL  32.8 

DRY  WEIGHT  1699.0 

PROPELLANT  930. A 

SATELLITE  ADAPTER  102.0 


TOTAL  LAUNCH  WEIGHT  2931.5 


OJOJfNiOj 


0.0 


I - I A. 


F/0  JUPITERt SEPS)  NLl-l-8 


* * * SYSTEM  DESCRIPTION  DESIGN  NUMBER  1 + * * * 

STABILIZATION  AND  CONTROL 

CONFIGURATION MASS  EXPULSION  WITH  PITCH 

POINTING  ACCURACY  ■ . 3 OOOOO < DEG. ) 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 

„ TOTAL  IMPULSE  ■ 153137. CLB-StC ) 

DATA  PROCESSING  AND  I NSTRUMENIATIDN 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (OTU) 


MOMENTUM  WHEEL 


COMPUTER  OPERATIONS  RATE  » 0. (IPS) 

CDPI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUM8ER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON 

PRIMARY  DOWNLINK  DATA  RATE  * 

„ SEPARATE  DOWNLINK  OATA  RATE  • 

ELECTRICAL  POWER 

CONFIGURATION  RTG  POWER  GENERATION 

POWER  REQUIREMENT  558.30 

INSTALLED  BATTEkY  CAPACITY  0.00 

„ BEGINNING  OF  LIFE  POWER  821.05 

VEHICLE  SIZING 

CONFIGURATION  - - CYLINDER 

WEIGHT  *>  2595.3  LBS  C 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  73.6  IN.<  1.67  M) 

MISSION  EQUIPMENT  16. B IN.  < .43  M) 

TOTAL  SATELLITE  90.3  IN. ( 2.29  H) 

MOMENTS  OF  INERTIA  (SLUGS*FT+*2 ) IXX  • 

X-CG 

dc.  graVITY  42.1  IN.  ( 1.07  M) 

RELIABILITY 

CONFIGURATION  - - SINGLE  SYSTEM 
APOGtic /PERIGEE /INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


ENGINEERING 


DATA 

32, 

64. 

16. 

8. 

3. 

1*0000 

32. 


MISSION  EQUIPMENT  OATA 

0 • 

12B. 

100. 

6* 

2* 

1.0000 

64. 


ANTENNAS  PLUS  DOWNLINK 
B.OOO(KBPS) 
l 28 . 000 t K BPS ) 


WATTS 

AMP-HR 

WATTS 


U77.*2  KG) 


120.0 

27.9 


LS^rHEII5HT  ' 

IN.T  3.05  M) 
.(  .71  H) 


IN. 


2697*4  LOS  < 1223,* 

WIDTH 
IN. | 3.05 


KG) 


120.0 

27,9 


IN. 


.71 


HI 


1006*6  IYY  • 3545744*4  IZZ  • 

Y— C G 

0.0  IN. ( 0.00  Ml 


3545744*4 
Z-CG 


0.0  I No ( 0*00  HI 


19323.1/19323*'/ 
36.  0 ( MO) 
32.9IM0) 

. 753 


28.5 


0?l~l  A 


F70  JUPITERCSEPS)  NL1-1-8 


+ * SUBSYSTEM  DESCRIPTIONS DESIGN  NUMBER  1 * * * + 

STABILIZATION  AND  CONTROL 

wiTH  PITCH  MOMENTUM  WHEEL 
EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 

EQUIPMENT  QUANTITIES  3222 

WEIGHT  6°.°0  LQS  VOLUME  l*93(FT+*3) 

RELIABILITY  .9964 

I ERR  10 

AUXILIARY  PROPULSION 
CONFIGURATION  - - MONCPRQPELLANT 

EQUIPMENT  CODE  IDENTIFIER  818  834  907  1003  499  2C3  1130 

EQUIPMENT  QUANTITIES  18  10  5 9 2 1 5 

WEIGHT  1044.21  LBS  VOLUME  21.Z2(FT**3) 

DRY  WEIGHT  179.9KLBS),  EXPENDABLE  WEIGHT 

Reliability  *b6io 

IERk  1 


DATA  PROCESSING  AND 
CONFIGURATION  


INSTRUMENTATION 
SPECIAL  PURPOSE 


6§«i?SiiJT  Suant5tI*sifier  m~  103  '*« 


PROCESSOR  ( DTU ) 


WEIGHT  60.22  LBS 

RELIABILITY 

I ERR  2 


2 

VOLJME 

.9997 


1.09C FT*+3 ) 


POWER  REQUIREMENT 


527  701  1203  603 

12  11 
POWER  REQUIREMENT 
3 6 4* 29  ( LBS ) 


70*9 


* 3 


POWER  REQUIREMENT 


13.5 


COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  69*34  LBS 
RELIABILITY 
I ERR* *♦****  ++**♦*+* 


103 
2 


336  401 

2 2 
VOLUME 
• 9759 


ELECTRICAL  POWER 

CONFIGURATION  - - RTG  POWER  GENERATION 
EQUIPMENT  CODE  IDENTIFItR  **** 

EQUIPMENT  QUANTITIES  0 

WEIGHT  350.00  LBS  VOLUME 

HARNESS  WEIGHT  Z03.7(LBS)> 

RELIABILITY  1*5330 

MISSION  EQUIPMENT 

WEIGHT  150.00  LBS  VOLUME 

RELIABILITY  .9000 


PLUS  DOWNLINK 
503  61 B 203 

3 2 1 

3*00(FT*«3) 


390 

2 

POWER 


REWuincncm 


i^i#f 


70.00IFT**3 I POWER  DISSIPATION 
RTG  WEIGHT  350.0IL8SI 


5.94CFT**3I 


POWER  REQUIREMENT 


0*0 


75.0 


WATTS 

WATTS 

WATTS 

WMI  I) 

WATTS 

WATTS 


\/  i *-  / i 


F/D  JUP ITER( SEPS ) NLl-l-8 


* * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL  ' 
RADIATOR  AREA 

18*8  (FT**2)p 

NU 

TO 

BA 

HEATER  POWER 

515.8(BTU/HR), 

21362.5(WATT-IN), 

TO 

HEAT  PIPE 

Vfl 

HEAT  PIPE  LENGTH 

5.6  (FT) 

AV 

STORED  ENERGY 

132.9  ( BTU) 

THERMAL  CONTROL 

WEIGHT 

UNIT  WEIGHT 

(L 

INSULATION 
HEAT  PIPES 
PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


TERR 


TOTAL 

11001 LOlil 


STRUCTURES 

SKIN  THICKNESS  .023  (IN) 

STRINGER  NO.pTHICKNESSpHT. 

FRAME  „ NO. >TH ICKNES$,HT. 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  UT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


iR  POWER  RADIATOR  AREA 
RADIATOR  AREA 
(Y  HEATER  POWER 
HEATER  POWER 
JLE  CONDUCTANCE  H*P* 
iE  HEAT  LOAD 


12.1  (FT++2 ) 
31.0  (FT**2> 
0.0( BTU/HR ) 
515.8(BTU/HR) 
0*0 (WATT-IN) 
1075.2  (BTU/HR) 


27.6 

5.9 

3.3 

11.9 

48.  8 


212.  * 81910.347  (IN) # 

5.!  , , #171  ( IN ) p 

.199  (IN),  SPACING  5*593  (IN)p 

.030  (IN),  CENTER  0.000  (IN)p 

432.2  (LBS) 

0.0  (LBS) 

102,11  (LBS) 


HEIGHT 

AFT 


.597 
• 857 
>*796 
.030 


(IN) 

(IN) 

(IN) 

(IN) 


F/Q  JUPITER* SEPS)  NL1-1-8 


ASSEMBLY  DESCRIPTIONS  DESIGN 

STABILIZATION  AND  CONTROL 


NUMBER 


IDENT  TYPE 

1601  VALVE  DRIVER  ASSY 
2203  CONTROL  ELsCTRNCS 
1815  EARTH  SENSOR 
1303  REACTION  WHEEL 


UNIT 

WEIGHT 

1.6 

7.1 
15.  A 

5.1 


UNIT 

VOLUME 

.2 

.1 

.5 

.1 


AUXILIARY  PROPULSION 

IDENT  TYPE 
818  THRUSTER 
83 A THRUSTER 
907  ISOLATION  VALVE 
1U03  FILTER 
A99  PRESSURE  REGULATR 
. 203  ISOLATION  VALVE 
1130  TANK 
527  TANK 

, 701  RELIEF  VALVE 
1203  FILL  * DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT  UNIT 
NO.  WEIGHT  VOLUME 
18  . A .0 

10  .7  *0 

5 1.3  ,1 

9 .5  .1 

2 A . 1 .A 
1 6.0  * 6 

5 17.3  3.12 

1 30.0  1.6 

2 .2  .0 

1 .2  .0 

1 .1  .0 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE  NO.  WEIGHT  VOLUME 

203  DIGITAL  TELEMETRY  2 8.9  .2 

203  DIGITAL  TELEMEtRY  2 3^9  A 

A03  COMMD  DECOD+D ISTR  2 lzA  A 


COMMUNICATIONS 

IDENT  TYPE 
203  ANTENNA 
103  BASEBND  ASSY  UNIT 
336  TRANSMITTER 
A01  RECEIVER 
503  COMMAND  SIG  COND 
618  OIPLEXER 
203  ANTENNA 
398  XTMR 


UNIT  UNIT 
NO.  WEIGHT  VOLUME 

1 10*A  .1 

2 2.0  .0 

2 2.5  .0 

2 3.9  .11 

3 1.5  .0 

2 1.5  .0 

1 10. A .1 

2 12.1  1.2 


* 


F/0  JUPITER! SEPS ) Nll-1-3 

WEIGHT  SUMMARt 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

150.0 

STABILITY  AND  CONTROL 

60,0 

AUXILIARY  PROPULSION 

179.9 

LAT.A  PROCESSING 

60.2 

COM  MUNICATIONS 

69.3 

BATTERIES 

0.0 

NUCLEAR  POWER  UNIT 

350.0 

HARNESS 

203.7 

STRUCTURE 

609.0 

THERMAL  CONTROL 

68. b 

DRY  WEIGHT 

1731.0 

PROPELLANT 

866*3 

SATELLITE  ADAPTER 

102.1 

TOTAL  LAUNCH  WEIGHT  2697. A 


7/--M- 


M'4PS  SURFACE  SAMPLE  RETURN  NL1-1-12 


* * # SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
. RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
S TOP ;D  ENERGY 


21.5  (FT**2>» 

181 3. 1 ( 8TU/HR ) , 

35918.3  (WATT-IN)  » 
6.5  (FT) 

126.1  ( BTU) 


THERMAL  CONTROL  WEIGHT 

T 

INSULATION 
HEAT  PIPES 

oRASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


TERR 


TOTAL 

UOOOlOlll 


WEIGHT 

27.1 

6.8 

3.2 

13.6 

50.6 


CTD  lirTlIp-'? 

SKIN  THICKNESS  .039  (IN) 

STRINGER  NQ.,THICKNESS,HT. 

FRAME  NO.,THICKNESS#HT. 

GRID  BEAM  THICKNESS 

ENDCDVER  THICKNESS*  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTEPY  HtATfcft  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CUNDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


.5  <FT**2) 
22.0  ( FT**2 ) 
33. 3( BTU/HR ) 
1846 • 5 ( BTU7HR ) 
1046.8(WATT— IN) 
1579.5  (8TU/HR) 


150.  * 16804.806 

5.  , .207 

.1340  (IN),  SPACING  9.582 

.030  ( IN  ) » CENTER  D.GUO 

670.9  (LBS) 

30.11  ( L3S ) 

226.18  (LBS) 


)> 

.719 

(IN) 

) , 

1.033 

(IN) 

) 9 

HEIGHT 

4.791 

(IN) 

), 

AFT 

.030 

(IN) 

<??/-/  A 


MARS  SURFACE  SAMPU  RETURN  NLl-l-12 


* * * 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  l * * * * 


STABILIZATION  AND  CUNT  POL 

I CENT  TYPE 

NO, 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

1501 

CONTROL  ELECT. 

2 

10.0 

.1 

6.0 

1601 

VALVE  DRIVER  ASSY 

3 

1.6 

.2 

1.0 

1513 

POWER  CONVLP.TLK 

2 

15.9 

• 6 

0.0 

1710 

RATE  INTFGR  GYRO 

2 

9.6 

.2 

32.0 

1003 

EARTH  SFNSOR 

3 

16.6 

.2 

19.0 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

835 

TH  FUSTER 

6 

.7 

.0 

. 1 

835 

THRUSTER 

2 

.7 

.10 

. 1 

507 

I S JL  AT  ION  VALVE 

5 

1.  3 

• 1 

0.10 

ICO  3 

FI LTER 

9 

.5 

.1 

0.0 

590 

PRESSURE  REGULAIR 

2 

5.  1 

.6 

0.0 

203 

ISOLATION  VALVE 

2 

6.0 

.6 

0.  0 

1130 

TANK 

12 

20.0 

3.  2 

0.0 

536 

TANK 

2 

110.0 

6.5 

0.0 

701 

RELIEF  VALVE 

2 

.2 

.0 

0.0 

l 203 

FILL  + DRAIN  VALV 

1 

.2 

.0 

0.0 

60  3 

FILL  + VENT  VALVE 

1 

.1 

.0 

0.  0 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT  UNIT 


I DENT  TYPE 

NO, 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203  DIGITAL  TELEMETRY 

2 

8.9 

.’2 

3.0 

606  COMMD  DECOD+D ISTR 

2 

11. 0 

.1 

5.5 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VULUME 

UNIT 

POWER 

203  ANTENNA 

2 

10.6 

, 1 

0.0 

103  BASFBND  ASSY  UNIT 

2 

2.  0 

A 

,:5 

356  TRANSMITTER 

5 

2.8 

,'0 

90.  0 

60 1 RECEIVER. 

2 

3.9 

.1 

6 . 3 

503  COMMAND  SIG  COND 

3 

1.5 

.0 

. 9 

618  DIPLEXER 

5 

1 K 

0 

0.  0 

vi-/cc 


MARS  SURFACE  SAMPLE  RETURN  NLl-l-rl2 


+ * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

I Or  NT  TYPE 
418  DISCHGE  REGULATOR 
530  SH'JNT  R E'GULA  TOR 
263  BATTERY 
650  BATTERY  CHARGER 
702  POWER  CONTROL 


UNIT 
WEIGHT 
2 A,  0 
2.2 
49.5 
9.7 
9.4 


UNJ  I 
VOLUME 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTERIES 
POWER  CONTROL 
CONVERTERS  , 

SOLAR  ARRAY 
HARNESS 
STRUCTURE 
SOLAR  ARRAY  DRIVE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

2380.0 
109.6 
5b9 , 5 

39.9 

53 .9 
99.0 

145.9 
1U.0 
69.7 

437.0 

734.9 

14.9 

50.6 

4754.9 

2300.6 

226,8 


TOTAL  LAUNCH  WEIGHT  7282.3 


UNI  I 
OWER 
0.0 
0.0 
0.0 
9.0 
0.0 


rf  C * . 


TERRESTRIAL  BODIES  ORB(LUMAR)  NL2-1-1 


+ * * SYSTEM  DESlmmiJN DESIGN  NUMBER  1 * * * * 

STABILIZATION  ANO  CONTROL 

CUNF  xGURATIQN  MASS  EXPULSION  WITH  PITCH 

POINTING  ACCURACY  - . 300000 ( 0 EG. ) 

AUXILIARY  PROPULSION 

CONFIGURATION MON OP RD P ELL  AN T 

TOTAL  IMPULSE  ■ 47809. (L3-SEC) 

ATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMPUTER  OPERATIONS  RATE  • O.(IPS) 

CD  PI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SJBfRaME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON 

PRIMARY  DOWNLINK  OATA  RATE  • 

„ SEPARATE  DOWNLINK  DATA.  RATE  ■ 

PIFCTRTPAI  pnwPR 

CONFIGURATION  SHUNT  AND  DISCHARGE 


MOMENTUM  WHEEL 


ENG INEERING 


DATA 

32. 

64. 

16. 

8. 

3* 

1.0000 

32. 


MISSION  EQUIPMENT  DATA 

0. 

12  B. 

100. 

• 8, 

2. 

Ii000( 

64* 


ANTENNAS  PLUS  DOWNLINK 
8. 000CK3 PS) 

.12  8 • 000  (K3  PS  ) 


POWER  REQUIREMENT  435.72 

TUTAL  SOLAR  ARRAY  AREA  46.35 

INSTALLED  BATTERY  CAPACITY  56.00 

BEGINNING  OF  LIFE  POWER  590.13 

VEHICLE  SIZING 

CONFIGURATION CYLINDER 


REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


WE  T SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  0 F INERTIA 


GRAVITY 


1754.1  LBS  ( 
LENGTH 

38.8  I N . ( 

46.3  I N • ( 1. 

85.6  IN. I 2. 

(SLUGS+FT+*2)  IXX 
X-CG 

15.9  IN • ( 


WATTS 
SO  FT 
AMP-HR 
WATTS 


795.7  KG ) 


LAUNCH  WEIGHT  **  1820.5  LBS  ( 825*0  K6> 


CENTER  OF 
RELIAB  ILITY 

CONFIGURATION  SINGLE  SYSTEM 

APOGEE/PERIGEE/INCL INATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


HEIGHT 

WIDTH 

98 

M) 

64.6  I N • ( 

1.64  M) 

64.6  IN.C  1 

19 

17 

m 

M) 

M) 

35.2  I N . ( 

.89  M) 

' 42.9  IN. ( 1 1 

231.4  IYY  » 

1428423.0 

III  ■ 1606948 

Y-CG 

Z-CG 

40 

M) 

0*0  IN. ( 

0.00  Ml 

0.0  IN. ( 0 

1 64 


H) 

M) 


,00  R) 


19323. /19323,/ 
24 . 0 ( MO ) 

20 . 4 ( MO ) 
,656 


28*5 


TERRESTRIAL  BODIES  QRBCLUNAR I NL2-1-1 


♦ * SUBSYSTEM  DESCRIPT  IONS DESIGN  NUMBER  1 * * + * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  2 

WEIGHT  30.80  LBS 
RELIABILITY 
IERR  10 


1 

VOLUME 

.9335 


1 .041  FT**3) 


AUXILIARY  PROPULSION 

CONFIGURATION MONQPROPELL  ANT 

EQUIPMENT  CODE  IDENTIFIER  818  834  907  1003 
EQUIPMENT  QUANTITIES  18  6 5 9 

WEIGHT  370.24  LBS  VOLUME 


DRY  WEIGHT 

RELIABILITY 

IERR 


100  .41 ( LBS  ) > 
.9002 

1 


499  203  1130 

11  2 
ID  .05(FT  + *3) 


EXPENDABLE  WEIGHT 


POWER  REQUIREMENT 


509  701  1203  603 

12  11 
POWER  REQUIREMENT 
269. 83 ( LBS  ) 


78.9 


• 3 


£ 

r 

Ss 


DATA  PROCESSING  AND 

CONFIGURATION  

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  30.11 

RELIABILITY 

IERR 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  ( DTU) 


203  203  403 

111 
LBS  VOLUME 

.9799 


COMMUNICATIONS 

CONFIGURATION  UNIFIED 

EQUIPMENT  CODE  IDENTIFIER 
QUANTITIES 
WEIGHT  48.32 
RELIABILITY 
I ERR  ***** ** **♦♦***♦ 


LINK-COMMON  ANTENNAS 


EQUI  PMENT 


20  3 
1 

L8S 


103  336  401 

12  1 
VOLUME 
.9247 


.54<FT«*3) 


PLUS  DOWNLINK 
503  613  203 

2 11 
1 .66{FT**3 


POWER  REQUIREMENT 


13.5 


390 

1 

POWER 


REQUIREMENT  147. 7 


ELECTRICAL  POWER 

. CONFIGURATION  SHUNT  ANO  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

, EQUIPMENT  CODE  IDENTIFIER  406  515  254  609  732 

EQUIPMENT  QUANTITIES  25221 

WEIGHT  138.67  LBS  VOLUME  1.75(FT<>A3) 

HARNESS  WEIGHT  . 49.0UBS),  SOLAR  ARRAY  WEIGHT 

RELIABILITY  ' .9568 


POWER  DISSIPATION  73.6 
32 .3 ( LBS  ) 


urcc t n i 


EQUIPMENT 

WEIGHT  300.00  LBS  VOLUME 

RELIABILITY  .9000 


33 .39(FT**S) 


POWER  REQUIREMENT  * 123i0 


WATTS 

WATTS 

WATTS 

WATTS 

WATTS 

WATTS 


&V-\K 


TERRESTRIAL  BODIES  ORB ( LUNAR ) ML2-1-1 


* + * ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL 


I D ENT  TYPE 

1601  VALVE  DRIVER  ASSY 
2203  CONTROL  E LECTRNCS 
1815  EARTH  SENSOR 
1303  REACTION  WHEEL 


UNIT  UNIT  UNIT 


NO.  WEIGHT  VOLUME  POWER 


1 .6 

7.1 
15.4 

5.1 


1.0 

62.0 

15.6 

.3 


AUXILIARY  PROPULSION 

IDENT  TYPE 
818  THRUSTER 
834  THRUSTER 
907  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1130  TANK 
509  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 
18  .4  .0  0.0 

6 .7  .0  .1 

5 1.3  .1  0.0 

9 .5  .1  0.0 

1 4.1  .4  0.0 

1 6.0  .6  0.0 

2 20.0  3.2  0.0 

1 16.0  .6  0.0 

2 .2  .0  0.0 

1 » 2 .0  0.0 

1 .1  .0  0.0 


DATA  PROCESSING  AND  INSTRUMENTATION^  UNIT 

IDENT  TYPE  NO.  WEIGHT  VOLUME  POWER 

203  DIGITAL  TELEMETRY  1 , 8.9  ,2  3.0 

203  DIGITAL  TELEMETRY  1 8.9  .2  • 3.0 

403  COMMD  DEC  OD  + D IS  TR  1 12.3  .2  7.5 


COMMUNICATIONS 

IDENT  TYPE 
203  ANTENNA 
103  BASEBNO  ASSY  UNIT 
336  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
618  DIPLEXER 
203  ANTENNA 
39  8 XT  MR 


UNIT  UNIT  UNIT 

WEIGHT  VOLUME  POWER 
10.4  .1  0.0 

2.0  .0  .5 

2.5  .0  70.0 

3.9  .1  6.3 

1.5  .0  .9 


0.0 

'0.0 


i L-\  t * A 


EHS  COl-1-1 


» * *•  SYSTEH  DESCRIPT  ION  - -DESIGN  NUMBER  l * * * * 

STABILIZATION  AND  CONTROL 

CONFIGURATION  --HASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
POINTING  ACCURACY  « .400000<DEG.) 

AUXILIARY  PROPULSION 

CONFIGURATION  HONOPRQPELL ANT 

„ TOTAL  IMPULSE  « 21656. (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 


ENGINEERING 


DATA 
32. 

64. 

16. 

6..  . 

4 • 

.129  0 
64* 


MISSION 


COMPUTER  OPERATIONS  RATE  » O.(IPS) 

COP  I TABLE 

NUMBER  OF  COMMANDS 
NUMBER  CF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH  - 
NUMBER  CF  SUBFRAMES 
SUBFRAME  RATE 

COH HUNT CA?f ON 5*”  “°R°S  fER 

CONFIGURATION  UNIFIED  LINK-COMMON 

PRIMARY  DOWNLINK  DATA  RATE  « 

, SEPARATE  DOWNLINK  OATA  RATE  • 

..ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  AfiRAV 

POWER  REQUIREMENT  599.72  WATTS 

TOTAL  SOLAR  ARRAY  AREA  130.35 

INSTALLED  BATTERY . CAPACITY  40.00 

BEGINNING  OF  LIFE  POWER  1605.59 

VEHICLE  SIZING 

CONFIGURATION  CYLINDER 


EQUIPMENT  DAT/ 

0. 

128. 

100. 

8.~~ 

2. 

1.0000 

A./.. 


ANTENNAS  PLUS 
8.000IKBPS) 
128.0001  KBPS) 


SQ  FT 

AMP-HR 

WATTS 


DOWNLINK 


WET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


( 


1464.1  LBS 
LENGTH 
37.9  IN.  ( 

26.5  IN.  ( 

64.4  IN. ( __ 

(SLUGS*FT**Z)  IXX 
X-CG 

35.2  IN. ( 


664.1  KG) 


.96 
.67 
• 64 


M) 

M) 

HI 


63.2 

44.2 


LAUNCH  WEIGHT 
HEIGHT 


m.  - 1520.3 


IN. 

IN. 


1.61 

1.12 


N> 

H) 


63.2 

44.2 


LBS  ( 
WIDTH 


669.6- KG) 


IN.  { 
IN.  ( 


1 a 

L. 


61 

12  Ml 


370.4 


CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  SINGLE  SYSTEM 

APOGEE/PERIGEE/ INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


• 69  H) 


IYY  <* 
Y-CG 
0.0  IN.  ( 


818647.8  IZZ  « 


0.00  Ml 


1881852.7 
Z-CG 


0.0  IN. ( 0.00  H) 


427./  427./  62.0 

36.0 (NO) 

31.9  I HO  > 

.701 


HSKHMNp  PAGE  BLAtjlK  NOT  FILMED 


Ll  -1  r 


EMS  COl-1-1 


♦"  SUBSYSTEM  DESCRIPTIONS '-"-‘DESIGN  NUMBER  1 * '*  * * 

stcqnfigura?ionn-  «°masslexpulsion  with  pitch  momentum  WHEE 

EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 

EQUIPMENT  QUANTITIES  . 2 2 1 I , 

WEIGHT  37.90  LBS  VOLUME  1.18(FT**3| 

RELIABILITY  - .9550 

I ERR  10 


POWER  REQUIREMENT 


AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  818  839 

EQUIPMENT  QUANTITIES  18  9 

WEIGHT  185.70  LBS 
DRY  WEIGHT  63*98(L8 

RELIABILITY  .961 

I ERR  0 


90 

5 9 2 

VOLUME  6.381 

W EXPENDABLE  WEI 
>6 


12  11 
POWER  REQUIREMENT 
-122«22(LBS) 


DATA  PROCESSING  AND  INSTRUMENTATION  „„„„„„„ 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  ( DTU 

EQUIPMENT  CODE_IOENT I FIER  203  203  395  903 

19  1 

VOLUME 


iVUirncin  iiuut  iutin  u iin  tu. 

•QUIPMENT  QUANTITIES  ,,  .3 
WEIGHT  97.31  LBS 


RELIABILITY 
I ERR 


,9097 


2.09<FT**3l 


POWER-  REQUIREMENT— 


312 

JoUEfl- REQUIREMENT. 


tIgrc?55ONiG|T,2«f  sof  28flIS!K7 

EQUIPMENT  AB1*  lvnt§HE  1 :»OCfW 

RELIABILITY  .9838 

I E R R *■ * *■ ** + * * + **  * * * * 

^CONFIGURATION*-  - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
EQUIPMENT  CODE  IDENTIFIER  909  531  239  609  702 
EQUIPMENT  QUANTITIES^  2 8 * g 3 

HARNESS  WEIGHT  79.01LBSI#  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .9988 

MISSION  EQUIPMENT  5,  u$ 

RELIABILITY 


VOLUME 
• 9000 


Z3.99(FT**3» 


POWER  DISSIPATION. 
90.3 CLBS» 


POWER  REQUIREMENT7 


78.9  WATTS 
•3  WATTS 

63.5-WATTS 

35.4_*ATTS. 

_774.8_WATT$- 
*^280.0  WATTS 


£ Li~l  A 


EHS  COI-1-1 


O’  SUBSYSTEM  DESCRIPTIONS  (CONTINUED J 


THERMAL  CONTROL 
; RADIATOR  AREA 

HEATER  POUER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


20.6  (FT**2)»  BATTERY  RAOIATOR  AREA 
TOTAL  RADIATOR  AREA 
1984.3(BTU/HR),  BATTERY  HEATER  POWER 

TOTAL  HEATER  PflUEft 

- 22132. 9CWATT-INU  VARIABLE  CONDUCTANCE  - H.P< 

icJ:?  fa%  AVERAGE  HEU  L0A0 


- l.i  CFT**2) 
21.7  (FT**2) 
96.9( BTU/HR) 
2081 .2 ( BTU/HR ) 
652.4 (UATT-INI 
1561.8  (BTU/HR) 


THERMAL  CONTROL  HEIGHT 

INSULATION  UMlT  «ff?I  (LBS) 

HEAT  PIPES 

PHASE  CHANGE  MATERIAL.  2.7 

RADIATOR  (PASSIVE)  13^0 


I ERR 


TOTAL 

llUOllOll 


32  «8 


STRUCTURES 

SKIN  THICKNESS  .012_(IN) 

STRINGER  NQ.,THICKNESS#HT. 

FRAME  NO.,THICKNESS,HT. 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
AOAPTER  WEIGHT 


176. 

5. 

• 153 
.030 
103 
30.3 


(IN), 
(IN), 
.3  (LB 


56.2  (LBS) 


3888.588 
• 109 

SPACING  4.300 
CENTER  0.000 

LBS) 

(L0S) 


(IN), 

(IN), 

if, 11:. 


HEIGHT 

AFT 


(IN) 

(IN) 

2.150  (IN) 
.030.  (IN) 


.379 

.544 


yi-  >7  4 


EKS  COl-1-1 


* * ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 

STABILIZATION  AND  CONTROL 

UNIT  UNIT  UNIT 
IDENT  TYPE  NO#  WEIGHT  VOLUME  POWER 


IDENT  TYPE 

1601  VALVE  DRIVER  ASSY 
2203  CONTROL  ElECTRNCS 
1815  EARTH  SENSOR 
1303  REACTION  WHEEL 


UNIT  UNIT  UNIT 

WEIGHT  VOLUHE  POWER 
1*6  #2  1*0 

7.1  • l 62.0 

— 15  #4 . .5  15*6 

5*1  *1  *3 


AUXILIARY  PROPULSION 

IDENT  TYPE 
818  THRUSTER 
8 36  THRUSTER 
907  ISOLATION  VALVE 
1003  FILTER 
699  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1126  TANK 
511  TANK 

701  RELIEF  VALVE 
1203  FILL .+  DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 
18  *6  .0  0.0 

.6  *7  .0  .1 

5 1.3  .1  0.0 

9 .5  *1  0.0 

2 6.1  .6  0.0 

1 ...  6.0  .6  0.0 

1 11.5  2.6  0*0 

1 11.5  .6  0.0 

2 .2  .0  0.0 

.. . 1 . .2  .0  0.0 

1 .1  .0  0.0 


DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT 

IDENT  TYPE  NO.  WEIGHT  VOLUM 


203  DIGITAL  TELEMETRY 
203  DIGITAL  TELEMETRY 
365  TAPE  RECOROER 
603  CQHHD  OECQO+DISTR 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 
1 8.9  .2  3.0 

1 8.9  .2  3.0 

6 16.8  .6  25.0 

1 12.3  .2  7.5 


COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

227  ANTENNA 

2 

.8 

• 0 

0.0 

103  BASEBND  ASSY  UNIT 

1 

2.0 

• 0 

• 5 

306  TRANSMITTER 

2 

2.1 

• 0 

10.9 

601  RECEIVER 

1 

3.9 

• 1 

6.  3 

503  COMMAND  SIG  COND 

3 

1.5 

• 0 

• 9 

603  DIPLEXER 

1 

3.1 

• 0 

i.O 

227  ANTENNA 

2 

• 8 

• 0 

0.0 

312  TRANSMITTER 

2 

2.2 

• 0 

15.8 

9LI  -/A 


EHS  COl-1-1 


♦ ♦ ASS EHBLYDESCRIPTIQNSC CONTINUED) 


ELECTRICAL  POWER 
tOENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

409  DISCHGE  REGULATOR 

2 

20.3 

1*3 

0*0 

531  SHUNT  REGULATOR 

8 

<♦.3 

.1 

0.0 

239  BATTERY 

2 

— 33.7 

• 1 

0.0 

609  BATTERY  CHARGER 

3 

3*6 

• 1 

0.0 

702  POWER  CONTROL 

1 

9*6 

• 6 

0.0 

IGHT  SUMHARY 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

594*0 

STABILITY  AND  CONTROL 

37.9 

AUXILIARY  PROPULSION 

63.5 

DATA  PROCESSING 

97*3 

COM MUNI  CATIONS 

25.1 

BATTERIES 

67.3 

POWER  CONTROL 

95.4 

SOLAR  ARRAY- 

90.8 

HARNESS 

74.0 

STRUCTURE 

148.7 

SOLAR  ARRAY  DRIVE 

15.1 

THERMAL  CONTROL 

32.8 

DRY  WEIGHT 

1341.9 

PROPELLANT 
SATELLITE  ADAPTER 

122.2 

56.2 

TOTAL  LAUNCH  WEIGHT 

1520.3 

GOES  CO  1-1-2 


♦ * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 ♦ * ♦ * 

STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

POINTING  ACCURACY  ■ .200000IDEG.) 

AUXILIARY  PROPULSION  „ 

CONFIGURATION  MONOP ROPELL ANT  _ t 

TOTAL  IMPULSE  » 28187. (LB-SEC) 

OATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR 

COMPUTER  OPERATIONS  RATE  • O.II 

COP  I TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 

NUMB£RM0FRW0RDS  PER  SUBFRAME 

^CONFIGURATION UNIFIED  LINK-COMMON 

PRIMARY  DOWNLINK  DATA  RATE  • 

SEPARATE  DOWNLINK  D;/T A RATE  • 

^CONFIGURATION*-  - SHUNT  - 80DY  MOUNTED 


..  COTU) 

PS) 

ENGINEERING 


OATA  MISSION  EQUIPMENT  DATA 

If: 

io:  ioo. 

8. 

3:i250  1*0000 

64.  *4. 


ANTENNAS  PLUS  DOWNLINK 
4.000t KBPS) 

128.0001  KBPS) 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 

iinmis  &rim  fasts™ 


- - 


320.06 

136.88 

28.00 

442.78 


SOLAR  ARRAY 

MW 


WET 

DIMENSIONS 


SATELLITE 


CYLINDER 
WEIGHT  • 1315.6 


LBS  ( 596.8  KG) 

LENGTH 

EQUIPMENT  BAY  61. A IN.(  1.56 

MISSION  EQUIPMENT  19.8  IN.<  .50 

TOTAL  SATELLITE  81.1  IN.(  2.06 

MOMENTS  OF  INERTIA  ISLUGS*FT*+2>  IXX  - 

X—CG 


H) 

M) 

M) 


102 
33.0 


Lfl»EHT 


in.( 

IN.  ( 


WEIGHT  1372.4 


2.60 

.84 


St 


102.3 

33.0 


LBS  ( 
WIDTH 


622.5  KG) 


IN. I 
IN.t 


2.60 

.84 


M) 

H) 


356.3 


RE 


CENTER  OF  GRAVITY 
LIABILITY 
CONFIGURATION  


43.3  IN. 


1.10  M) 


IYY 
Y-CG 
0.0  IN. ( 


■ 1600963.9  IZZ  • 1600963.9 

G 

0.00  M)  0.0  IN.(  0.00  N) 


SINGLE  SYSTEM 

APOGEE /PERIGEE/ INCLINATION 
MISSION  LIFETIMt  „ 

MEAN  MISSION  DURATION 
RELIABILITY 


19323. /19323./ 
60.0 (MO) 
50.5 (MO) 
.600 


0.0 


Z.L  /- IA 


GOES  C01-1-2 


««“JSYSTEH  OESCR  IPtlONS  - - DESIGN  NUMBER  1 * ♦ ♦ * 


5TABUIZATIQN  AND  CONTROL 
CONFIGURATION  - - SPIN  CONTROL 
EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  46* 60  LBS 
RELIABILITY 
I ERR  0 


303  *03  603 

.ml**”  2 


006  1*13 
2 - 1 
2,10(fm3> 


AUXILIARY  PROPULSION 
CONFIGURATION  - - MONOPROPELLANT 

!quiph|nt  «S9S-UsSiih«P*WVT 


»Sl»TiTTt{IFI“  “3J  •*$  ’Oft  1003  099  203  1118 

QUANTITIES  625921  ? 

WEIGHT  2*0*83  LBS  VOLUME  6*25(FT**3l 

rrubuiIv  exp{no*ble  WEI6HT 

IERR  11 


’*J»  f«0C!3SING  ANO  INSTRUMENTATION 

E0UIP86NTTJgSE“lQENTIF  ER  1° SloS *°SUS °2ol“TU> 

EQUIPMENT  QUANTITIES  1 1-  * l 


WEIGHT  97*31 

RELIABILITY 

IERR 


, VOLUME 
• 75  90 


2.0*(FT**31 


“iswianwg 


EQUIPMENT 

EQUIPMENT 


rmp^rnBurrei  I?  L™o~C9i^QN.^NT6NNAS  PLUS  OOWMLINK 

ouantIties1  ie"  20f  l0!  30£  50t  601  20| 

rIli  ability  7,99  lBS  .■><>z\0Lmt  i.**«ft**»i 

I ERR***  ******  ****** 


ELECTRICAL  POWER 

CONFIGURATION  — - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

iMKflfW  SffiSrWfH1””  l0i  222  “o|  ^i 

ti  I?  S A I f I ^ lBS  8j5|^B3*,'ESOLAR  ARRAY ^WEIGHT 


MISSION  EQUIPMENT 

WEIGHT  2*7.00  LB$ 
RELIABILITY 


o VOLUME 
• 9000 


9.78<FT**3) 


POWER  REQUIREMENT  — 10.*- WATTS 

521  701  1203  603 

12  11 
POWER  REQUIREMENT  - 1.0  WATTS 

169.**(LBS) 

POWER  REQUIREMENT  63.5  WATTS 

312 

2 

POWER  REQUIREMENT  35.*  WATTS 

POWER  DISSIPATION  26.2  WATTS 

67.3ILBS) 

POWER  REQUIREMENT  128.0  WATTS 


$t. /-/A 


GOGS  COl-1-2 


♦ SUBSYSTEM  DESCRIPTIONS  (CONTINUED 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

hIa!  p5  pf  LENGTH 
STORED  ENERGY 


7 *0  (FT**2) # 

6 61 .7( BTU/HR) # 
14904. BCJA^J-IN)# 


5.1 

65.9 


( BTU) 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  P0W6R_ 

W^AA?iEHi0Afi!SirE 


JPTSSI5 


H.  P < 


1.2 
8.1 

l 15.0 ( BTU/HR) 
776.7  I BTU/HR) 

l0Al'AT>  TI;»l 


THERMAL  CONTROL  WEIGHT  ^ w£I6Hr  |LM| 

INSULATION  22. L 
HEAT  PIPES  5.3 
PHASE  CHANGE  HATER! AL  2.1 
RADIATOR  (PASSIVE)  4.9 


I ERR 


TOTAL 

U00010U1 


34.0 


T|kINUTHICKNESS  .015  (IN) 

STRINGER  NO.#THICKNESS#HT. 

FRAME  NO.>THXCKNESS»HT. 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS—  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


236.  # 81910.347 

5 . t .131 

.137  ( IN) » SPACING  3.646 
.030  (IN).  CENTER  0.000 

156.3  (LBS) 

0.0  (LBS) 

56.8  (LBS) 


(IN)# 

19: 

(IN)# 


HEIGHT 

AFT 


.456  (IN) 
•654  (IN) 
1.923  (IN) 
.030  (IN) 


bL  l-l/\ 


GOES  CD  1-1-2 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 

STABILIZATION  AND  CONTROL 


ID6NT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  E LECTRNCS 
806  EARTH  SENSOR  ASSY 
1413  POWER  CONVERTER 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 

1 1.6  .1  5.9 

2 .3  .0  .0 

2 2 .8  .3  0.0 

2 7.4  .4  3.5 

2 4.1  .1  1.0 

1 15.9  .4  0.0 


AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1118  TANK 
521  TANK 

701  RELIEF  VALVE 
1203  FILL  ♦ DRAIN  VALV 
603  FILL  + VENT  VALVE 


VENT  VAL' 


UNIT 

WEIGHJ 

.7 
.5 
4.1 
6.0 
10.2 
22.0 
• 2 
• 2 
.1 


UNIT 
VOLUME 
• 0 
.0 
.1 
.1 
.4 
• 6 
1.3 
l.l 
.0 
.0 
.0 


UNIT 
POWER 
• 1 
• l 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


DATA  PROCESSING  AND  INSTRUMENTATION 

_ UNIT  UNIT  UNIT 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
203  DIGITAL  TELEMETRY 
345  TAPE  RECORDER 
403  COM MD  DEC  OO  + DIS  TR 


M3.  WEIGHT  VOLUME  POWER 


8.9 

8.9 

16.8 

12.3 


.2  3.0 

.2  3.0 

.4  25.0 

.2  7.5 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103  8ASE8ND  ASSY  UNIT 
306  transmitter 

401  RECEIVER 

503  COMMAND  SIG  COND 

603  DIPLEXER 

202  ANTENNA 

312  TRANSMITTER 


UNIT  UNIT  UNIT 

WEIGHT  VOLUME  POWER 

8.4  .7  0.0 

2.0  .0  .5 

2.1  .0  10.9 

3.9  .1  6.3 

1.5  .0  .9 

3.1  .0  1.0 

8.4  .7  0.0 

2.2  .0  15. 0 


V I - 1 ? o 


GOES  C01-1-2 


ASSEMBLY  DESCRIPTIONS  (CONTI NUED) 


ELECTRICAL  POWER 
IDENT  TYPE 

is?  §yy?MEGuuToR 

306  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT 
WEIGHT 
A. 2 
29,1 

12. a 

11.6 


(EIGHT  SUMMARY 
NAME 


COMMUNICATIONS 
BATTERIES 
POWER  CONTROL 
CONVERTERS 
SOLAR  ARRAY 
HARNESS 
STRUCTURE 
THERMAL  CONTROL 
DRY  WcIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

2A7.0 

30.7 
79.  A 
97.3 
A7.9 

58.2 

70.8 

15.9 

67.3 

80.3 
117. A 

3A.0 
11A6.2 
169. A 
_j£6*C 


TOTAL  LAUNCH  WEIGHT  1372. A 


UNIT 

POWER 

0,0 

0,0 

0.0 

0.0 


goes  f #a  coi-i-^ 


> * * SYSTEM  DESCRIPTION  - • DESIGN  NUMBER  l * ♦ * • 

STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL  , 

POINTING  ACCURACY  * * 5000001 QEG. } 

AUXILIARY  PROPULSION 

CONFIGURATION  HQNOPROPELL ANT 

TOTAL  IMPULSE  ■ 281 87. (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATI ON  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMPUTER  OPERATIONS  RATE  • O.(IPS)  BU,TMBBOT11B  nkrk 

CDPI  TABLE  ENGINEERING -DATA 

NUMBER  OF  COMMANDS  32. 

NUMBER  OF  MAIN  FRAME  WORDS  32. 

MAIN  FRAME  SAMPLE  RATE 

MAIN  FRAME  WORD  LENGTH-  §• 

NUMBER  OF  SUBFRAMES  3* 

SUBFRAME  RATE  •1Z50 

NUMBER  OF  WORDS  PER  SUBFRAME  6A. 

COCONFIGURATIQN  - - UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
PRIMARY  DOWNLINK  DATA  RATE  • . ,5*222$ l 

✓ SEPARATE  DOWNLINK  DATA  RATE  • 128. OOOC KBPS  I 

- ^CONfJguRATIO^-  - SHUNT  - BOOY  MOUNTED  SOLAR  ARRAY 
| POWER  REQUIREMENT  512*9?  gATTS 

1 TOTAL  SOLAR  ARRAY  AREA  180.14  SQ  FT 

_ INSTALLED  BATTERY  CAPACITY  36.00  AMP-HR 

00  BEGINNING  OF  LIFE  POWER  582.71  WATTS 

— VEHICLE  SIZING 

CONFIGURATION  CYLINDER  „ . „ . ___  „ 

WET  SATELLITE  WEIGHT  • 1757.8  LBS  ( 797.3 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  70.4  IN*  < 1.79  M) 


MISSION  EQUIPMENT  DATA 

0. 

128. 

100. 

8— 

2. 

1.0000 

64. 


KG) 


MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 

CENTER  OF  GRAVITY 
RELIABILITY 


24.2  IN. < .61  M) 

94.5  IN.  I 2.40  Ml 
C$LUGS*FT**2)  IXX  « 

53.9  iW6  1.37  M) 


LAUNCH  WEIGHT  « 
HEIGHT 

IN. ( 2.98  Ml 

lo 02  M) 


117.3  - 

40.3  IN.  ( 


1837.3-LBS  C • 
WIOTH 
117.3  IM.( 
40.3  I N.  ( 


833.4-KG)- 

2.98  M) 
1.02  M) 


583.5  IYY  ■ 2720836*0  IZZ  • 

Y-CG 

0.0  IN. ( 0.00  N) 


2720836.0 
Z-CG 

0.0  IN. ( 0.00  H) 


CONFIGURATION  SINGLE  SYSTEM 

APOGEE/PERIGEE/ INCLINATION 

MISSION  LIFETIME  

MEAN  MISSION  DURATION 
RELIABILITY 


19323. /19323./ 
60.0 ( MO) 
50.5 ( MO) 
.600 


0.0 


'C3I  IN 


GOES  FfQ  COl-1-^  > 


1 ♦ # SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  I * * * * 


STABILIZATION  ANO  CONTROL 

CONFIGURATION  SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203  303 

EQUIPMENT  QUANTITIES  1 2 

WEIGHT  46*60  LBS 
RELIABILITY  . *971 

I ERR  0 


403  603 

2 2 
VOLUME 


306  141. 
2*lO(FT  **3) 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  034  834  906  1003  499  203  1110 

EQUIPMENT  QUANTITIES  6 2 5 9 2 1 2 

WEIGHT  246*83  LBS  VOLUHE  6,25(FT**3> 

DRY  WEIGHT  . 79.39<LBSW  EXPENDABLE  WEIGHT 

RELIABILITY  *9464 

I ERR  11 

DATA  PROCESSING  AMO  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  IDTUJ 
EQUIPMENT  CODE  IDENTIFIER  203  203  345  403 

EQUIPMENT  QUANTITIES  1141 


WEIGHT  97.31 
RELIABILITY 
IERR 

COMMUNICATIONS 

CONFIGURATION  UNIFIED 

EQUIPMENT  C COE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  47.94 
RELIABILITY 


I ERR *+***+ **♦*♦+*** 


LBS  VOLUME 

.7590 


LINK-COMMON  ANTENNAS 
202  103  306  401 

12  2 2 
LBS  VOLUME 

.9921 


2*04|FT**3l 


PLUS  DOWNLINK 
503  603  202 

3 2 1 

1.82(FT**3) 


ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  - 
EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  170.05 
HARNESS  WEIGHT 
RELIABILITY 


BODY  MOUNTED  SOLAR  ARRAY 
103  236  315  1202 

10  2 3 1 

LBS  VOLUME  3.291  FT ++3> 

103.21 LBs)#  SOLAR  ARRAY  WEIGHT 
• 9638 


MISSION  EQUIPMENT 

1 WEIGHT  450.00  LBS 
RELIABILITY 


VOLUME 
• 9000 


17.80(FT**3> 


POWER  REQUIREMENT  10*4  WATTS 


521'  701  1203  603 

P0WER2REQUIREMENT  1*0  WATTS 
169.44ILBS) 


POWER  REQUIREMENT 63*5  WATTS 


312 

POWER -REQUIREMENT 35.4-WATTS- 


. POWER  DISSIPATION  34.5- WATTS 

88.5ILBS) 

POWER  REQUIREMENT  232*0  WATTS 


£i  i-l/h 


GOES  F/O  CDl-l-X? 

* * * SUBSYSTEM  DESCRI PTIOhs  (CONTINUED 


rHERHAl  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


THERMAL  CONTROL  WEIGHT 


10*0  -<fT**2l# 

966* 7 ( BTU/HR)* 

24276. 0( WATT^IN )* 
5.9  | FT) 


65.9  I BTU) 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE 
AVERAGE  HEAT  LOAD 


H«P< 


1.2-(FT**2) 
II. 2 (FT**2> 
I15.0CBTU/HR) 
1081.7 (BTU/HR) 
1223.2  C WATT** INI 
1167. A (BTU/HRI 


INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIA! 
RADIATOR  (PASSIVE) 


UNIT  WEIGHT  ( LBS) 
28.2 
6.2 

...  2.1 

6.3 


I ERR 


TOTAL 

1100010111 


42.9 


STRUCTURES 

SKIN  THICKNESS  .017-<IN1 

STRINGER  NO.# THICKNESS* HT*  * 

£RAHE  NO.^THICKNESS^HT. 

GRID  8EAN  THICKNESS 

ENOCgVER  THKKNESS-  FORWARD 
EQUIPHENT  BAY  STRUCTURE  WT, 

iSUMmilV0"  <ND  "Rm  WT* 


239.  * 81910.347 

5*  # # 140 

.154  (INI#  SPACING  4.329 
♦030  (INI#  CENTER  -OloOO 
167.5  (LBS) 

0.0  LBS) 

79.5  (LBS) 


(IN)* 

(IN)* 

UN)* 


(IN)*  AFT 


HEIGHT 


•518  (IN) 
.744  UN] 
2.165 
• 030.. 


1 1 HI 

(IN) 

IN 

(IN)- 


1-1  f\ 


GOES  F/O  COl-l-/^ 


SSEHBLY  DESCRIPTIONS  - - DESIGN  NUMBER 
STABILIZATION  AND  CONTROL 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
■ 403  NUTATION  DAMPER 
603  CONTROL  ELECTRNCS 
806  EARTH  SENSOR  ASSY 
1413  POWER  CONVERTER 

AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 

mi  t*nk*tion  v‘lte 

521  TANK 

701  RELIEF  VALVE 
1203  FILL  ♦ DRAIN  VALV 
603  FILL  ♦ VENT  VALVE 


UNIT  UNIT 
NO.  WEIGHT  VOLUME 
1 1.6  .1 

2 .3  .0 

2 2.8  « 3 

2 7.4  .4 

Z •* 

1 L5.9  *4 


UNIT  UNIT 
NO.  WEIGHT  VOLUME 


.7 
.5 
4.1 
6.0 
10.2 
22.0 
.2 
• 2 
. 1 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE  ..  .NO.  WEIGHT  VOLUME 

203  DIGITAL  TELEMETRY  1 8.9  .2 

203  DIGITAL  TELEMETRY  1 8.9  .2 

345  TAPE  RECORDER  4 16.8  .4 

403  CQMMD  DECCD+DISTR  1 . 12.3  lz 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103  BASEBND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  S IG  COND 
603  DIPLEXER 
202  ANTENNA 
312  TRANSMITTER 


UNIT  UNIT 
NO.  WEIGHT  VOLUME 


* 


VI- 1 


ALL;MEATHER  MICROWAVE  COl— 2-1 


* *.*  + SYSTEH  DESCRIPTION DESIGN  NUMBER  1 + ♦ * * 

STCONF  ieUIUTION*4-  -°mIssL£XPULSION  WITH  PITCH  MOMENTUM  WHEEL 
POINTING  ACCURACY  ■ . 400000{DEG.I 

AUXILIARY  PROPULSION 

“KffHWSCse : HONOI>!2^£?i!5-sEc> 

iN2  WfMIHSW  PROCESSOR  (OTO) 

COMPUTER  OPERATIONS  RATE  - O* C IPS  I cur  ,Mts,-rii-  n*r*  Mi^crnu 

CDPI  TA8LE  ENGINEERING  DATA  MISSION 

NUMBER  OF  COMMANDS  32. 

NUMBER  OF  MAIN  FRAME  WORDS  W* 

MAIN  FRAME  SAMPLE  RATE  16* 

MAIN  FRAME  WORD  LENGTH  8. 

NUMBER  OF  SUBFRAMES 

SUBFRAME  RATE  „ „ ^*1250 

NUMBER  OF  WORDS  PER  SUBFRAME  &*• 

C°CoUf  IGURATION UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

PRIMARY  DOWNLINK  DATA  RATE,.-  8.0001KB  PS  ) 

SEPARATE  DOWNLINK  DATA  RATE  • 12 8 . 000 ( KB  PS  ) 

^^CONF  IGURATION^-  - SHUNT  AND  D ISCHARGE _ REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


EQUIPMENT  DATA 
0 • 

128. 

100. 

8. 

2. 

1.0000 

64. 


POfcER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION CYLINDER 


1278.18 

292.72 

100.00 

3605.53 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


WET  SATELLITE 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


WEIGHT  - 25».|hLBS 

39.6  IN. ( 1.01 

33.4  IN  • ( .65 

73.0  IN.  ( 1.85 

(SLUGS  *F  T**2 ) IXX  ■ 
X-CG 

40.7  IN.  ( 


I 1158.6  KG) 


CENTER  OF  GRAVITY 
RFiTARlI  ITY 

CONFIGURATION  SINGLE  SYSTEM 

APDGEE /PERIGEE/ INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


h! 

M) 


1.04  M) 


66.0 

55.6 


LAUNCH  WEIGHT  ■ 2647.0  LBS 

HEIGHT  WI 


IN  • ( 
IN  • ( 


1.68 

1.41 


M) 

M) 


66.0 

55.6 


5th 

IN.  ( 

I N.  ( 


1200.7  KG) 


1.68 

1.41 


Rl 


1651.9  IYY  ■ 1611596.8  IZZ  • 

Y-CG 

0.0  IN. ( 0.00  M) 


8097897*1 
Z-CG 


0.0  IN. ( 0.00  HI 


427./  427./  82.0 

60.0 ( MO) 

49*3 (MU) 

• 605 


l&l-IK 


ALL  WEATHER  MICROWAVE  ...  COL-2-1 


* * * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 


PITCH 
1815  1303 


MOMENTUM  WHEEL 


1 .93{ FT**3I 


STABILIZATION  ANO  CONTROL 

CONFIGURATION MASS  EXPULSION  WITH 

EQUIPMENT  CODE  IDENTIFIER  1601  2203 
EQUIPMENT  QUANTITIES  322 

WEIGHT  60.00  LBS  VOLUME 

RELIABILITY  .9903 

IERR  10 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  01B  83*  907  1003  *99  203  1127 

EQUIPMENT  QUANTITIES  LB  6 5 9 2 1 1 

WEIGHT  208.87  LBS  VOLUME  7.18(FT**3I 

DRY  WEIGHT  72.05ILBS),  EXPENDABLE  WEIGHT 

RELIABILITY  .9509 

IERR  1 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  CDTU) 

: Q U I PM E N T CODE  IDENTIFIER  203  203  3*5  *03 

•QUIPM6NT  QUANTITIES  1 

WEIGHT  80.51  LBS 
RELIABILITY 
IERR  2 


1 3 

VOLUME 
• 93*2 


1 *67f FT  **31 


COMMUNICATIONS 

CONFIGURATION UNIFIEO  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  22 7 ' 

EQUI PMENT  QUANTITIES  2 

WEIGHT  29.0*  LBS 
RELIABILITY 
IERR*************** 


103 
1 


306  *01 

2 2 
VOLUME 
.9338 


PLUS  DOWNLINK 
503  603  227 

3 12 

»35(FT**3) 


POWER  REQUIREMENT 


78.9 


507 

2 


1203  603 

pqwer"requ1reheJit 

1 36.8  2 ( LBS ) 


701 
2 


POWER  REQUIREMENT 


63.5 


312 

2 

POWER 


REQUIREMENT 


35.* 


ELECTRICAL  POWER 

i8aU^5tT^8ge“ID6g¥^fEftN0^rCy^GE2g|GUk§5I09oi  PADDLE  COUNTED  SOLAR  ARRAY 
EQUIPMENT  QUANTITIES  2 10  2 2 2 

WEIGHT  309.7*  LBS  VOLUME  *.89(FT**3»  POWER  DISSIPATION 

HARNESS  WEIGHT  125. B(LBS),  SOLAR  ARRAY  WEIGHT  203.8(LBS) 

RELIABILITY  .8739 


iOVX • 3 


MISSION  EQUIPMENT 

WEIGHT  1188.00 
RELIABILITY 


LBS  VOLUME 

.8000 


*6.95(FT**3) 


POWER  REQUIREMENT  960.0 


WATTS 


WATTS 


watts 


WATTS 


WA  113 

WATTS 


&8  I- !\ 


.ALt  WEATHER  MICROWAVE...  CQl-2-1 


* ♦ * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


51.2  (FT**2), 
4934«7(BTU/HR), 
62286. O(JATJ-IN), 


4.6 
117.1 


( BTU) 


ffttf'JS'ffgi'&.sii" 

averaseeheat^lqIoree  h-p- 


n'.l  IPTiSli 

90 .0 ( BTU/HR ) 
5024.7 ( BTU/HR) 
738 .9 ( WATT— IN ) 
3880.6  (BTU/HR) 


THERMAL  CONTROL  WEIGHT 

INSULATION  UNIT  WE{^5  CL8S» 

HEAT  PIPES  1,6 

‘ PH^§f,£HAN6E  MATERIAL  2.9 

RADIATOR  (ACTIVE)  93^2 


1ERR 


. TOTAL 
1111011011 


115.4 


STRUCTURES 

SKIN  THICKNESS  .023  (IN) 

STRINGER  NO., THICKNESS, HT. 

FRAME  MO., THICKNESS, HT. 

GRID  BEAM  THICKNESS 

ENDCCVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SS1;p?e5rSeIgS?om  *nd  mive  “r* 


156.  , 

5 • , 

•200  (IN),  SPACING 
.030  (IN),  CENTER 
139.4  (LBS) 

49.0  (LBS) 

92.7  (LBS) 


3886.588 
.127 
5.621 
0.000 


IHI: 

(IN), 

(IN), 


HEIGHT 

AFT 


•443  (IN) 
•636  (IN) 
2.811  (IN) 
•030  (IN) 


i>SI~U\ 


AU...  WEATHER  HICRQWAVE  . .COl-2-1 
* * * ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * ♦ * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VQLUNE 

UNIT 

POWER 

1601  VALVE  DRIVER  ASSY 

3 

1.6 

• 2 

1.0 

2203  CONTROL  ELECTRNCS 

2 

7.1 

• 1 

62.0 

1815  EARTH  SENSOR 

2 

15.4 

.5 

15.6 

1303  REACTION  WHEEL 

2 

5.1 

• 1 

.3 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

818  THRUSTER 

18 

.4 

*0 

0.0 

834  THRUSTER 

6 

.7 

• 0 

.1 

907  ISOLATION  VALVE 

5 

1.3 

.1 

0.0 

1003  FILTER 

9 

• 5 

• 1 

0.0 

499  PRESSURE  REGULATR 

2 

4.1 

.4 

0.0 

203  ISOLATION  VALVE 

1 

6.0 

.6 

0.0 

1127  TANK 

1 

16.7 

3.2 

0.0 

507  TANK 

2 

6.7 

.3 

0.0 

701  RELIEF  VALVE 

2 

• 2 

• 0 

0.0 

1203  FILL  * DRAIN  VALV 

1 

.2 

• 0 

0.0 

603  FILL  * VENT  VALVE 

1 

.1 

• 0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT  UNIT 


IDENT  TYPE 

NQ. 

WEIGHT 

VOLUME 

POWER 

203  DIGITAL  TELEMETRY 

1 

8.9 

.2 

3.0 

203  DIGITAL  TELEMETRY 

1 

8.9 

• 2 

3.0 

345  TAfE  RECORDER 

3 

16.8 

• h 

25.0 

403  CPMMO  DECOO+D ISTR 

1 

12.3 

• 2 

7.5 

COHMUN  IC AT  10 NS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

227  ANTENNA 

2 

.8 

• 0 

0.0 

103  BASEBND  ASSY  UNIT 

1 

2.0 

.0 

• 5 

306  TRANSMITTER 

2 

2.1 

.0 

10.9 

401  RECEIVER 

2 

3.9 

.1 

6.3 

503  COPMAND  SIG  COND 

3 

1.5 

.0 

.9 

603  DIPLEXER 

1 

3.1 

• 0 

1.0 

227  ANTENNA 

2 

• 8 

• 0 

0.0 

312  TRANSMITTER 

2 

2.2 

.0 

15.8 

VI-I 


AM.  HEATHER  MICROWAVE  CQI-2-: 


* * * ASSEMBLY  DESCRIPTIONS  ICONTINUEO) 

ELECTRICAL  POWER 

IOENT  TYPE  NO.  UEli 

OISCHQE  REGULATOR  l 3 

ni  iyw?Rv,(EGuu,oR  ir  7j 

n°Z  POWER^CONTROL^  I ! 


WEIGHT  SUMMARY 


NAIL. 


HISSIQ 
STABIL 
AUXIL  I 
DATA  P 
COMMON 

pBSJcrlR 

SOLAR 

HARNES 

STRUCT 

SOLAR 

THERMA 

DRY 

s*?I£h 


N EQUIPMENT 
ITY  AND  CONTROL 
ARY  PROPULSION 
ROCESS  ING 
IC  AT  10  NS 

$Intrql 

ARRAY 

S 

URE 

ARRAY  DRIVE 
L CONTROL 
WEIGHT 
LANT 

ITE  ADAPTER 


WEIGHT 

1168,0 
60.0 
72  ,0 
80.5 
29.0 

ltf.1 

203.8 

125.8 
199.3 

33.8 

im 


TOTAL  LAUNCH  WEIGHT  2647.0 


UNIT 

POWER 

0.0 

0.0 


0.0 


9.0 


0.0 


I&I-IA 


OP  SEASAT  C 02-1-1 


v*  SYSTEM  DESCRIPTION. DESIGN  NUMBER  l * * + * 

STABILIZATION  AND  CQNTRCL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH 

POINTING  ACCURACY  « . 200000 i DEG* ) 

AUXILIARY  PROPULSION 

CONFIGURATION  HGNCPROPELLANT 

TOTAL  IMPULSE  - 1 7608, (L B-SEC ) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  CDTU) 


MOMENTUM  WHEEL 


computer  Operations  rate 

CDP I TABLt 

NUMBER  OF  CGMKANOS  . „ 

NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WCRDS  PtR  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON 

PRIMARY  DOWNLINK  DATA  RATE  ■ 

SEPARATE  DOWNLINK  DATA  RATE  - 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE 

POWER  REQUIREMENT  1535.92 

TOTAL  SOLAR  ARRAY  AREA  332.18 

INSTALLED  BATTERY  CAPACITY  100.00 

BEGINNING  OF  LIFE  PCWfcR  4091.66 

VEHICLE  SIZING 

CONFIGURATION  CYLINDER 

WET  SATELLITE  WEIGHT  - 3391.9  LBS  ( . 

DIMENSIONS  „ LENGTH 

EQUIPMENT  BAY  38.4  IN. < .93 

MISSION  EQUIPMENT  39.4  IN.  ( 1..00 

TOTAL  SATELLITE  77,8  IN. ( 1.9P 

MOMENTS  OF  INERTIA  (SLUGS  + FT^JZ^IXX  - 

CENTFP  OF  GRAVITY  45.2  IN. ( 

RELIABILITY  „ , 

CONFIGURATION  SINtLE  SYSTEM 

APOGEE /PERIGEE /INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  CURATItN 
RELIABILITY 


O.ltIPS) 


ENGINEERING 


DATA 
32. 

64. 

16. 

e. 

itoooo 

32. 


MISSION  EQUIPMENT  DATA 

12$  » 

100. 

8. 

2. 

1.0000 

64. 


ANTENNAS  PLUS 
8.0001  KBPS) 
128. 000( KBPS) 


DOWNLINK 


REGULATION 
WATTS 
SQ  FT 
AMP-HR 
WATTS 


1538,5  K6 ) 


- PADDLE  HQUNTEO  SOLAR  ARRAY 


M ) 
M) 
M) 


1,15  M) 


64.1 

65.6 


LAUNCH  WEIGHT 
HEIGHT 


IN.  ( 
INo< 


1.63 

1.67 


M) 

M) 


« 3512,9  LBS  C 1593.4 

WIDTH 

64.1  IN* I 1.63 
65.6  IN. ( 1.67 


KG),’ 

H) 

HI 


2203.4 


IYY 
- Y-CG 
0.0  IN. ( 


• 2141440.7  IZZ  « |0£81018.7 


0.00  H) 


0.0  IN. ( 0,00  H) 


440,!/  440* 

36. 0(M0) 
31. 5(M0l 
.1711 


/108.0 


OP  SEASAT  CC2-1-1 


* * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 

STABILIZATION  AND  CONTkCl 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

Equipment  cgoe  identifier  i60i  2203  1015  1303 
EQUIPMENT  QUANTITIES  2222 

WEIGHT  56,40  LBS  VOLUME  1.771FT**3) 

RELIABILITY  .9946 

IERR  10 

AUXILIARY  PROPULSION 

CONFIGURATION MON  CPROPELLANT 


lOUJPfUjjl  CODE 


EQU 


m«ifiER 

WEIGHT  154.06 
DRY  WEIGHT 
RELIABILITY 
IERR 


QUANT 


818  834  9C6  1003  499  203  1124 

i8  4 5 9 2 1 1 

LBS  VOLUME  5.71(FT**3> 

54»03( LBS  )>  EXPENDABLE  WEIGHT 
• 9737 

10 


DATA  PROCESSING  ANO 

CONFIGURATION  

EQUIPMENT  CODE 
EQUIPMENT  QUANT 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  ( DTU) 
ji|)EN|I  FIER  203  203  345  403 


WEIGHT  97,31 

reliability 

IERR 


LBS  VOLUME 

, 9047 


COMMUNICATIONS 

CONFIGURATION  

EQUIPMENT  CODE  IDEN 
EQUIPMENT 


amp 


ER 


LINK-COMMON  ANTENNAS 
227  103  306  401 

2 12  2 
LBS  VOLUME 

RELIABILITY  ,9916 

I LRR ******* **♦**++* 


QUANTITIES 
WEIGHT  29,04 


POWER  REQUIREMENT 


5QJ  70 J 120|  603 

POWER  REQUIREMENT 
100,05 ( LBS ) 


2,04 ( FT+*3 ) 


PLUS  DOWNLINK 
503  603  227 

• 35(fl**3) ^ 


POWER  REQUIREMENT 


312 

2 

POWER 


REQUIREMENT 


electrical  pqwcr 

CONFIGURATION  SHUNT  AND  OISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

EQUIPMENT  CODE  IDENTIFIER  430  532  269  650  702 

EQUIPMENT  QUANTITIES  2 II  2 2 1 

WEIGHT  322.02  LBS  VOLUME  4.78(FT**3) 

HARNESS  WEIGHT  I66.4(LBS>#  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .9087 

MISSION  EQUIPMENT 

‘ WEIGHT  195  C, 00  LBS 
RELIABILITY 


VOLUME 

,9000 


77, 03 (FT+*3 ) 


POWER  DISSIPATION 
231,3(L8S) 


POWER  REQUIREMENT 


78,9  WATT? 
• 3 WATTS 

63,5  WATTS 

35.4  WATTS 

1966.9  WATTS 
S 1194.0  WATTS 


OP  SEASAT  C 02-1—1 


► + SUBSYSTEM  DESCRIPTIONS  (CQRTINUEO) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


61.7  (FT**2)#  BATTERY  RADIATOR  AREA 


£963.1  ( BTU/HR )» 

8C063.7(WATT-1N)# 
4.9  (FT) 

123.2  ( BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (ACTIVE) 


UNIT 


IERR 


TOTAL 

1111011011 


WEIGHT 

14.9 

5.1 

3.1 
J.06.2 

131.3 


TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWEk 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


.9  (FT**2) 
62.6  (FT-M-2) 
90. 0 ( BTU/HR  f 
6053.KBTU/HR) 
787.8(WATT-IN) 
4678.5  (BTU/HR) 


STRUCTURES 

SKIN  THICKNESS  .026  (IN) 

STRINGER  NO.#THICKhf  SS#HT. 

N0.#THICKNfc5S>HT. 

GRID  Bc  AM  THICKNESS 

ENCCOVER  TH1CKNLSS-  FORWARD 
EOUI»MENT  BAY  STRUCTUft  wT. 

SOLAR  ARRAY  BOOM  AND  CRIVE  ttT. 
ADAPTER  WEIGHT 


145.  , 

.231  (IN)J 
.030  (IN), 
134.11  (LBS) 
53.6  LBS) 
121.0  (LBS) 


3920.970 

.135 

SPACING  6.496 
CENTER  0.000 


(IN  # 

.469 

(ini 

(IN  # 

.673 

(IN) 

(IN)# 

HEIGHT 

3.248 

(IN) 

(IN)# 

AFT 

.030 

(IN 

~f>b  I ~ I /S 


OP  SEASAT  C 02-1—1 


* ♦.  ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * ♦ 


STABILIZATION  AND  CONTRCL 


IDENT  TYPE 

1601  VALVE  DRIVER  ASSY 
2203  CONTROL  ELECT RNtS 
1815  EARTH  SENSOR 
1303  REACTION  WHEEL 


UNIT  UNIT  • UNIT 

NO.  WEIGHT  VOLUME  POWF.P 

1.6  .2  1.0 

7.1  .1  62.0 

15. A .5  15.6 

5.1  .1  .3 


2 

2 

2 

2 


AUXILIARY  PROPULSION 

I DENT  TYPE 
818  THRUSTER 
839  THRUSTER 
906  ISOLATION  VALVE 
1C03  FILTER 
<.99  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1129  TANK 
506  TANK 

701  RELIEF  VALVE 
1203  FILL  ♦ DRAIN  VALV 
603  FILL  ♦ VENT  VALVE 


UNIT  UNIT  UNIT 
*0.  WEIGHT  VOLUME-  POWER 


18 

9 


2 

1 

1 

1 

2 

1 

1 


.9 

.7 


9.1 
6.C 

11.5 

6.1 

• 2 
• 2 
• 1 


• 0 

.0 


5 :l  :l 


.9 
• 6 
2.9 

• 2 
.0 
• 0 
• 0 


0.0 

8:8 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


DATA  PROCESSING  AND  INSTRUMENTATION 


UNIT 

IDFNT 

TYPE 

NO* 

WEIGHT 

203 

DIGITAL  TELEMETRY 

1 

8.9 

203 

DIGITAL  TELEMETRY 

1 

8.9 

395 

TAPE  RECORDER 

9 

16.8 

903 

CCMMD  DECOD+D ISTR 

1 

12.3 

COMMUNICATIONS 

wmst 

IDENT 

TYPE 

NO. 

227 

ANTENNA 

2 

.8 

103 

BASEBND  ASSY  UNIT 

1 

2.0 

306 

TRANSMITTER 

rf:fivf.r 

2 

2,1 

901 

2 

3.9 

503 

COMMANO  SIG  CCNO 

3 

1.5 

603 

DIPLfcXER 

1 

3,1 

227 

ANTENNA 

2 

*8 

312 

TRANSMITTER 

2 

2.2 

UNIT  UNIT 


• 2 
• 2 
.9 
. 2 


3.0 

3.0 

25.0 

7.5 


UNIT  UNIT 


.0 
• 0 

:? 

.0 
.0 
• o 
.0 


0.0 
.5 
10.9 
6.3 
• 9 
1.0 
0.0 
15.8 


OP  SEASAT  C OH“ 1-1 


ASSEMBLY  DESCRIPTIONS  ICONUNULD) 


ELECTRICAL  POWER 


IDENT  TYPE 
430  niSCHGE 


HISCHGE  REGULATOR 
SHUNT  REGULATOR 


FATTERY 
PATTfTRY 
POWER  C 


CHARGER 

ONTROL 


UNIT 

JkIGHT 

40.0 

6.5 

71.3 

9.7 

9.4 


WEIGHT  SUMMARY 


NAME 


MIS  SION'  EQUIPMENT 
STABILITY  AMD  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTERIES 
POWER  CONTROL 
SOLAR  ARRAY 
HARNESS 
STRUCTURE 
SDL  A P ARRAY  DRIVE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

1950.0 
68.4 
£4.0 

97.3 
29.0 

142.6 

180.3 

231.3 

166.4 

212.8 

38.4 
131.3 

3291.0 
100.0 
121.0 


TOTAL  LAUNCH  WEIGHT  3512.9 


UNIT 

POWER 

0.0 

0.0 

0.0 


Vbl-IS. 


US  GOVT  LEO  C03-1-1 


CO  W-* 


CiiUpsi 


ENGINEERING 


* * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * + * * 

STC0NFI5URATI0NN-  -°MASSLEXPULSION  WITH  PITCH  MOMENTUM  WHEEI 
POINTING  ACCURACY  • *300000  (DEG.i) 

AUXILIARY  PROPULSION 

CONFIGURATION  MONCPPOPELL ANT 

TOTAL  IMPULSE  • 14449. (LB-SEC ) 

DATA  PROCESSING  ANO  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMPUTER  OPERATIONS  RATE  - 
CDPI  TABlt 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WOROS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WGkD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBrRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON 

PRIMARY  DOWNLINK  DATA  KaTE  • 

SEPARATE  DOWNLINK  DATA  RATE  • 

ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  AND  DISCHARGEREGULATION 
POWER  PFQUIREMENT  610.02  WATTS 

AREA  131.44  ‘ " 

CAPACITY  40.00 

POWER  1619.01 


DATA 

32. 
64. 
1< 


1I0000 

32. 


MISSION  EQUIPMENT  DATA 

0. 

128. 

100. 

8. 

2. 

l.OOOC 
64. 


ANTENNAS  PLUS 
8 * OOn ( KBPS ) 
128. 0001  KBPS) 


DOWnlinK 


- PADDLE  MQUNTEO  SOLAR  ARRA1 


SO  FT 

AMP-HR 

WATTS 


( 590.7  KG) 


ol.O 

41.4 


TOTAL  SOLAR  ARRAY 
INSTALLED  BATTERY 
BEGINNING  OF  LIFE 
VEHICLE  SIZING 

COtlTOmi  »KMHSE*1S02.2  LBS 
DIMENSIONS  LENGTH 

EQUIPMENT  BAY  36.6  IN.  < .93 

MISSION  EQUIPMENT  24.9  IN. ( .63 

TOTAL  SATELLITE  61.5  IN. ( 1.56 

FOMENTS  OF  INERTIA  (SLUGS  + FT^^^IXX  » 

CENTER  OF  GRAVITY  33.2  1^7  <G  .84 

REL I /8  TL ITY 

CONFIGURATION  SINGLE  SYSTEM 

AP0GEE/PER1GEE/INCL  1NATI0N  *50.'/  450./  98.7 

MISSION  LIFETIME  36.0(M0) 

MEAN  MISSION  DURATION  31.i5(MO) 

RELIABILITY  .1710 


Ml 

M) 

M) 


LAUNCH  WEIGHT 
HEIGHT 


- 1352.1 


344.3 


0.0 


U:t 

IYY  - 

W 


M) 

M) 


61.0 

41.4 


LBS  ( 
WIDTH 
IN.  ( 
IN.  ( 


613.3  KG) 


1.55 

1.05 


1.55 
1.05 

676722.7  IZZ  - 1736628.1 

Z-CG 

0.00  M)  0.0  IN. ( 0.00 


lit 


M) 


Lb\-lf\ 


US  GOVT  LEO  C03-1-J 


* + SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 

^CONFIGURATION*1*-  £°HAS  “e  XPUISIDN  WITH  PITCH  MOMENTUM  kHEEL 
EQUIPMENT  CODE  IOE-NTIflEk  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES^  _ . _2  2 linil|MC  2 1#24(fT*43! 


WEIGHT  4 3*00  LBS 
RELIABILITY  ‘ 
IERR  10 


VOLUME 
• 9675 


EQ 


AUXILIARY  PROPULSION 

JSBJaStlSSrmHSBEr'iir1***  906  100}  «2  MJ  11*1 

QUANTITIES  , 18  4 p 9 , 2AQI j 

Uk'TfidT  142.73  LBS  VOLUME  4.o9trTj*3l 

DRY  WEIGHT  Sq.63(LBSJ>  EXPENDABLE  WEIGHT 

RELIABILITY  .9655 

IERR  • 10 


DATA  PROCESSING  AND 
CONFIGURATION  - - 


| QUIPMENT 
IQUIPMENT 


INSTRUMENTATION 
SPECIAL  PURPOSE 


1F1ER 


sesiriffn 

WEIGHT  97*31 

RELIABILITY 

IERR 


PROCESSOR  CDTU) 


203  203  345403 

114  1 

LBS  VOLUME 

*9047 


2.04tFT**3>. 


COMMUNICATIONS 


CCf,FiG«»AT^6-1-EUm}|i; 


F-  QUI^MENT 
EQUIPMENT 


NK-COMMON  ANTENNAS 
27  103  306  401 

QUANTITIES  , „ .2  1 2 1 

WEIGHT  25.12  LBS  n VDLU,1E 
RELIABILITY  ^ *9830 

IEKR******1*  4A****** 


DOWNLINK 


?t3S  6C  3 227 

3 12 

* 30 ( FT**3 ) 


POWER  REQUIREMENT 


506 

1 


70 


“1 


1203 


603 


POWER  REQUIREMENT 
82«09(LBS) 


POWER  REQUIREMENT 


312 

2 

POWER 


REQUIREMENT 


^CONFIGURATION* .SHUNT  AND  DISCHARGE^  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


QU1PMENT 

QUIPMENT 


CODE  IDENTIFIER  409 
QUANTITIES  2 

WEIGHT  162*70  LBS 
HARNESS  WEIGHT 
RELIABILITY 


531  239  609  7C2 

8 VOLUME  4. 19 (FT**3 ) 

68^7^85)  # SOLAR  ARRAY  WEIGHT 


MISSION  EQUIPMENT 

' WEIGHT  44  C*00 
RELIABILIIY 


LBS 


VOLUME 

.9000 


19o38(f T**3 ) 


3WER  DISSIPATION 
91. 5 ( LBS  1 


POWER  REQUIREMENT 


78*9  WATTS 
,3  WATTS 

63.5  WATTS. 
35.4  UATT.S . 

776.0  WATTS 

290.0  WATTS. 


US  GOVT  LEO  COB- 1-1 


* + SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 


HEATER  POWER 
HEAT  PIPE 

THERMAL  CONTROL  WEIGH! 


21.0  (FT**2). 
2026.3(BTU/HR)» 

2 157 4.7 ( WATT- IN) # 


ill: 1 lltt, 


INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE  ) 


UNIT  WEIGHT 
12.2 
4.0 
2.9 
13.3 


IERR 


TOTAL 

HU011011 


noJJIhi 


• C16 

JknlS^ht 


STRUCTURES 

SKIN  THICKNESS 
STPIMGER  NO 
FRAME 

GRID  BEAM  

FNDCOVER  THICKNESS-  FCRWARQ 
EQUIPMENT  BAY  STRUCTURE  WT. 

i8ttMRBHsllP  AN0  CRll!t  WT- 


(IN) 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTcRY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


1.1  ( FT+*2 ) 
22.1  (FT+*2> 
96. 9 ( BTU/HR ) 
2125.2 (BTU/HR ) 
622.3 \ WATT— I N) 
1595.9  (BTU/HR) 


32.4 


$>HT. 

**HT, 

THICKNESS 


178.  » 

5.  » 

.144  (IN). 
.030  (IN). 
95.17  (LB! 
30.4  (LB! 
49,i9  (LB! 


SPACING 

CENTER 


3945.625 
.104 
4.057 
0.000 


IIBI: 

(IN)# 


(IN).  AFT 


HEIGHT 


.362 
.519 
2.029 
• 03C 


(IN) 


bb  l-IA 


US  GOVT  ICO  C03-1-1 


* * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUhBER  1 * * + 


STABILIZATION  ANO  CONTRCL 


IDENT  TYPE 

1601  VALVE  DRIVER  ASSY 
2203  CONTROL  ELfcCTRNCS 
1615  EARTH  SENSOR 
1303  REACTION  WHEE L 


NO 


UNIT  UNIT  UNIT 

^ WEIGHJ  VOLUME  POWER 

2 7*1  62.0 

1 " 15.A  .5  15.6 

2 . 5.1  .1  .3 


AUXILIARY  PROPULSION 


IDENT  TYPE 
618  THRUSTER 
83 A THRUSTER 
906  ISOLATION 


lW 


>9 
203 
1121 

58t 

1203 

603 


HH!® 


VALVE 


SURE  ktGULATR 
ISOLATION  VALVE 
TANK 


TANK 
RELIEF 
FILL  ♦ 
FILL  + 


VALVE 
OR  A IN 
VENT 


valIK 


K0« 

13 

A 

5 

9 

2 

1 

1 

1 

2 

1 

1 


UNIT 
WEIGH 


HT 

• A 
.7 
.7 

a :l 
6.0 
.7.0 
6.1 

• 2 
• 2 
• 1 


UNIT 

VOLUME 

.0 

• 0 
• 1 

A 

.6 

1.6 

• 2 
• 0 
.0 
.0 


UNIT 

POWER 

0.0 

.1 

o.c 

8:8 
0.0 
0.0 
0.0 
0.  0 
0.0 
0.0 


DATA  PROCESSING  AND  INSTRUMENTATION 


IDENT  TYPE 
203  DIGITAL 
203  DIGITAL 


TELEMETRY 

TELEMETRY 


3A5  TAPE  RECOkOER 
A03  COM MO  DECQD+O ISTR 


NO. 


1 

1 

A 

1 


UNIT 

WEIGHT 

8:8 

16.8 

12.3 


UNIT 

VOLUME 

.2 

• 2 

• A 

• 2 


UNIT 

POWER 

3.0 

3.0 

25.0 

7.5 


COMMUNICATIONS 


ASSY  UNIT 


IDENT  TYPE 
227  ANTENNA 
103  PASEBND  .. 

306  TRANSMITTER 
A 01  RFCEIVfcR 
503  COMMAND  SIG  CCND 
603  DIPLEXER 
227  ANTENNA 
312  TRANSMITTER 


UNIT  UNIT  UNIT 
LQ,  WEIGHT  VOLUME  POWER 

.0 


• 8 

2.0 

1.5 

3-J 

2.2 


.0 

:? 
.0 
• 0 

e 0 

• o 


0.0 

.5 

10.9 

6.3 

.9 

1.0 

0.0 

15.8 


VI- 


US  GOVT  LEO  CG3-1-1 


♦ ♦ * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
409  DISCHGE  REGULATOR 
531  SHUNT  REGULATOR 
239  BATTERY 
609  BATTERY  CHARGER 
702  POWER  CONTROL 


UNIT  UNIT 
HQ.  WEIGHT  VOLUME 
2 ‘ 20.3  1. 

8 4.3  • 

2 * 33.7  . 

3 3.6  . 

1 9.4 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTERIES 
POWER  CONTROL 
SOLAR  ARRAY 
HARNESS 
STRUCTURE 
SOLAR  ARRAY  DRIVE 
THERMAL  CONTROL 
DRY  WEIGHT 
PPOPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

490.0 

till 

97.3 

25.1 

67.3 

95.4 

91.5 
60,7 

133.5 

15.2 
32.4 

1220,1 


TOTAL  LAUNCH  WLIGHT  1352.1 


OHHHU) 


0.0 


Vl-Aol 


PRIVATE  INDUSTRY  LEO  C03-l-.il> 


* * * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  l * * i 

STABILIZATION  ANO  CGNTRCL  „ti  uniltl,Tllu  llU__, 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

POINTING  ACCURACY  ■ • 3QG0G0 (DEG.  ) 

AUXILIARY  PROPULSION 

CONFIGURATION MONCPROPELLANT 

TOTAL  IMPULSE  - 14449. ( LB-SEC ) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSt  PROCESSOR  (DTU) 


COMPUTER  OPERATIONS  RATE 
COPT  TABLL 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAhE  S AMPLt  kATb 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE  ...  _ 

NUMBER  OF  WORDS  PLR  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMHON 

PRIMARY  DOWNLINK  DATA  RATE  » 
SEPARATE  DOWNLINK  DATA  RATE  • 
ELECTRICAL  POWER  _ nrc 

CONFIGURATION  SHUNT  AND  DISCHARGE 

POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  PlwEK 
VEHICLE  SIZIN6  „ , „„  1W  „ 

CONFIGURATION  - - CYLINDER 
WET  SATELLITE  WEIGHT  ■ 

DIMENSIONS 

EQUIPMENT  BAY  „ „ 

.MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  Of  INERTIA 


O.s(IPS) 


ENGINEERING 


DATA 
32. 

64. 

16. 

6. 

3. 

1.0000 

32. 


MISSION 


EQUIPMENT  DAT 

0. 

128. 

100. 

8.  " 

2. 

1.00 

64. 


ANTENNAS  PLUS  DOWNLINK 
B.OCO(KBP§ J 


128. 000  ( KBP: 


REGULATION 
610.02  WATTS 
SO  FT 
AMP-HR 
WATTS 


- PADDLE  MOUNTED  SOLAR  ARRAY 


131.44 

40.00 

1619.01 


( 


.•93 

63 


GRAVITY 


1302.2  LBS 
LENGTH 
36.6  IN.  ( 

24.9  IN. i . 
61.5  IN. I 1.56 
4SLUGS+FT  +*2 ) IXX  * 
X-CG 

33.2  IN*  ( .84 


590.7  KG) 


CMTER  OF 

^CONFIGURATION SINGLE  SYSTEM 

APOGEE /PL RIGEE/1NCL 1NATIQN 
MISSION  LIFETIME 
MEAN  MISS IGN  CURAIICN 
RELIABILITY 


M) 


61.0 

41.4 


LAUNCH  WEIGHT  • 1352.1 

HEIGHT 

SR: I S:E?R! 


61.0 

41.4 


LBS  ( 
WIDTH 


613.3  KG) 


SB: I 1:2! » 


3 44.3 


0.0  IN 


IYY  « 
Y-C<j 


676722.7  IZ2  • 


0.00  M) 


1736828.1 
Z-CG 


0.0  IN. ( 0.00  H) 


450./  450./  98.7 

3fc.i0(M0j 
31. 5<M0) 

.710 


~xox.-ir\ 


PRTUATR  TNniiSTOV  i*n 


+ ♦ * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 + 


+ * + 


STCONFlluRATIONN2  ^KAS  ^EXPULSION  WITH  PITCH  MOMfcNTUM  WHEEL 
EQUIPMENT  CODE  IDthTlflER  1601  2203  1815  1303 
EQUIPMENT  O^jllES 

4 2,00  LBS2  2 V0l6  2 
' RELIABILITY 
I ERR 


LBS 

10 


VO  I 
• 9675 


IMG 


1. 24(FT**3 ) POWER  REQUIREMENT  78*9  WATTS 


ONF  IGUR  AT  I ON^-*-%ONCPROPELL  ANT  • q 112l 

EQUIPMENT  CGOE  IDENTIFIER  81b  834  906  1003  499  203  1121 

EQUIPMENT  S^g5p«|42i73  u$«  * V0lB„e  ’ 6^9(fU.3|1 

OR Y WEIGHT  ' 60t63(LBS).  EXPENDABLE  WFTCUT 

RELIABILITY  , „ *9655 

I E Rft  . 10 

DATA  PROCESSING  AND  INSTRUMENTATION  ,nrix 

fSKHSMBriDeHSHill  PUNPOSE^PPUCEfSOR^OTU, 

IoUIPMENT  QumiTlES9i<3rusl  ^ VOLUME  1 

RELIABILITY  „ *9047 

ILRR  2 


506 


1203  602 

L RE  HE 1 


701  — --- 

Jouer2requirehent 
82*09 ( LBS) 


PLUS  DOWNLINK 
50 1 6C|  22| 

•30IFT++3) 


31 


^CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 
EQUIPMENT  CODEIDENTI HER  227  103  306  401 

IquIpmInHuant  |WH  * i * * 

RELIABILITY  *9833 

It RR+ *♦*+*♦ ******** 

EL£$SIIij|!SAfS8fi*-.T:. 40V«« ft"«^M*ea«9«E.5S**JiAiia9®7  p*tDL6  m]U,!TE0  salRR  ARR*¥ 


EQUIPMENT  CODE  IDENTIFIER  409 
EQUIPMENT  QUANTITUS  , 2 

WEIGHT  162.70  LBS 
HARNESS  WtICHT 
RELIABILITY 

MISSION  EQUIPMENT  , ^ 

WtIGHT  49C.0G 
RELIABILITY 


'631  '239  609  702 

8 VOLUME  4» 19 (FT**3 ) 

68*7(LBS) » SOLAR  ARRAY  WEIGHT 
*9408 


.3  WATTS 


2.04CFT**3I  POWER  REQUIREMENT  ' 63*5  WATTS 


POWER  REQUIREMENT  “ 35,4  WATTS 


POWER  DISSIPATION 
91 *5 ( LBS  ) 


LBS 


VOLUME 
• 9000 


19«38(FT+*3)  POWER  REQUIREMENT 


776.0  WATTS 

290.0  WATTS 


VI  -"Xo 3 


PRIVATE  INDUSTRY  LtQ  C03-1-?*'  2. 


:UBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
tJE£T,.pIpE  LENGTH 
STORED  ENERGY 


21.0  <FT*»Z)# 

202  6. 3 ( BTU/Hk)# 

2 157A. 7( WATT- IN) # 
3.6  (FT) 

II A. 6 (BTU) 


THERMAL  CONTROL  WEIGHT 

rue.  .Ttn,,  UNIT  WEIGHT 

h^a¥LpiJ2s 

RADIATOR^PASSlIt  )IAL  ill  3 


IERR 


TOTAL 

linonon 


STRUCTURES 

SKIN  THICKNESS  ,016  (IN) 

STRINGER  NO*#THICKNcSS#HT. 

FRAHfc  NO.#THICKNESS,HT. 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
POUIPMENT  BAY  STRUCTUFfc  UT. 

i8^?E&R3gIGaP  *N0  C*IVE  WT* 


BATTEPY  RADIATOR  AREA 
TOTAL  RAOIATGR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  Hi 
AVERAGE  HEAT  LOAD 


(L8S) 


1.1  (FT**2) 
22.1  ( FT++2 ) 
96.9<BTU/HR ) 


96.9(BTU/HR ) 
2125  o2 ( 3TU/HR ) 
622 ,3 (WATT-IN) 
1595.9  (BTU/HR) 


32.  A 


178. 

5 » 
• 1AA 
.030 


39A5 


(ini: 


on  i , 

itl.fi?1 


95.i7  (LBST 

38:;§  iblli 


SPACING 

CENTER 


5.825 

o 10  A 

A. 057 
O.COQ 


(IN)# 

(IN)# 

(IN)# 

(IN)# 


HEIGHT 

AFT 


.362 
• 519 
2.029 
.030 


PRIVATE  INDUSTRY  UO  003-1--/  Z- 


♦ * ♦ ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 
STABILIZATION  AND  CONTRCL 
IDFNT  TYPE 

1601  VALVE  DRIVER  ASSY 
2203  CONTROL  ELECTRNCS 
1615  EARTH  SENSOR 
1303  FE ACTION  WHEEL 

AUXILIARY  PROPULSION 

IDENT  TYPE 
818  THRUSTER 
83 A THRUSTER 


1 

y 

o 

■-tv 


jfsaiuioN  valve 


906 
1003 

999  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1121  TANK 
506  TANK 

701  RELIEF  VALVE 
1203  FILL  + 

603  FILL  + 


DRAIN  VALV 
VENT  VALVE 


UNIT 

UNIT 

UNIT 

NOj 

WEIGHT 

VOLUME 

POWER 

1.6 

.2 

1.0 

2 

7.1 

• 1 

62.0 

1 

15.9 

• .5 

15.6 

2 

5.1 

• 1 

• 3 

UNIT 

UNIT 

UNIT 

NU. 

WEIGHT 

VOLUME 

POWER 

16 

• 9 

• 0 

0.0 

9 

.7 

• 0 

• 1 

5 

.7 

• 1 

0.0 

9 

.5 

• 1 

0.0 

2 

9.1 

,9 

0.  0 

1 

6.0 

• 6 

0.0 

1 

17.0 

1.6 

0.0 

1 

6.1 

.2 

0.0 

2 

• 2 

.0 

0.0 

1 

• 2 

.0 

0.0 

1 

. 1 

• 0 

0.0 

DATA  PROCESSING  AND  INS 1RUHENTATI0N 

UNIT  UNIT 

IDENT  TYPE  NO.  WEIG  

203  OIGITAL  TELEMETRY 
203  DIGITAL  TELEMETRY 
395  TAPE  RECORDER 
903  COMMD  DECOD+D ISTR 


NO. 

1 

1 

9 

1 


HT  VOLUME 
6.9  .2 

a. 9 .2 

16.6  .9 

12.3  .2 


►Hwl  R 

3.0 

3.0 

25.0 

7,5 


COMMUNICATIONS 

IDENT  TYPE  NO. 

227  ANTENNA  2 

303  BASE BND  ASSY  UNIT  1 

306  TRANSMITTER  2 

901  RFCFIVER  1 

503  COMMAND  SIG  CONO  3 

603  C1PLEXER  1 

227  ANTENNA 
312  TRANSMITTER 


UNIT  UNIT  UNIT 

HEIGHT  VOLUME  POWER 

*6  .0  0.0 

2 * C ,0  .5 

2.1  .0  10.9 

3.9  .1  6.3 

1.5  .0  .9 

3.1  .0  1.0 

• 8 .0  0,0 

2 .2  .0  15.6 


UEIGHT  SUMMARY 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

*90.0 

*3.0 

60.6 

data  processing 

97.3 

COMMUNICATIONS 

25.1 

4 

BATTERIES 

67.3 

POWER  CONTROL 

95.* 

SOI AP  ARRAY 

91.5 

1 

HARNFSS 

68.7 

STRUCTURE 

133.5 

y 

SOLAR  ARRAY  DRIVE 

15.2 

o 

THERMAL  CONTROL 

32.* 

DRY  WEIGHT 

1220.1 

PROPELLANT 
SATELLITE  ADAPTER 

62.1 

*9.9 

TOTAL  LAUNCH  WEIGHT 

1352.1 

US  GOVT  GEO  ro3-a-3 


co^-l-4- 


* * * ♦ SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * * * * 


f 

V 

o 


tDTUI 

O.ll  IPS ) 

ENGINEERING 


STABILIZATION  AND  CONTRCL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  HOMENTUH  WHEEL 

POINTING  ACCURACY  • • 200000 (DEG. ) 

AUXILIARY  PROPULSION 

CONFIGURATION  MONCPROPELLANT 

TOTAL  IMPULSE  • 35956. ( IB-SEC > . . 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR 

COMPUTER  OPERATIONS  RATE  • 

'PI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LINGTH.. 

NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UN1FIE0  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  LATa  RATE  « 

SEPARATE  DOWNLINK  D/TA  RATE  ■ 

ELECTRICAL  POWER 

• CONFIGURATION  SHUNT  AND  DISCHARGE 


DATA 

32* 

66, 

l£: 

3. 

1.0000 

32. 


MISSION  EQUIPMENT  DATA 

• -0# 

129. 

10§: 

2. 

, 1.000( 
66. 


8. 000 ( 

128.0001 


PLUS  DGWNLINK 
KBPS) 

KBPS) 


POWER  REQUIREMENT  67e,_ 

TOTAL  SOLAR  ARRAY  AREA  77.56 

INSTALLED  BATTERY  CAPACITY  100,00 

PEGINNING  OF  LIFE  PCwEft  V67.75 

VEHICLE  SIZING 

CONFIGURATION  CYLINDER 


REGULATION  - 
16  WATTS 
SQ  FT 
AMP-HR 
WATTS 


PADDLE  MOUNTED  SOLAR  ARRAY 


WET  SATELLITE  WEIGHT  -..1632.2  LBS  t 669.7  KG) 

LENGTH 

62.6  IN# ( l.Oe 
20.9  IN. ( .53 

63.3  IN. ( 1.61 

ISLUGS  + f T+*2  ) IXX  • 


DIMENSIONS 

EOUIPMENT  BAY 
MISSION  EQUIPMENT 
•TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


M) 

M) 

M) 


LAUNCH  WEIGHT  • 
70.7  InJ!HT1.6Q  M) 


36.6  IN. ( 


88  N) 


1686. 6 . IBS  < 

UIDTH 

70.7  IN. t 

36.8  IN. ( 


.676.2:  KG! 


1.80 
• 88 


30.5 


CFNTER  OF  GRAVITY 
RE  LI/bXLlTY 

C QKF IGURATTON SINGLE  SYSTEM 

fi?9SlSAp!§ftHfirCLJNAT10N 

MEAN  MISSION  CURATICN  . 
RELIABILITY 


A.* 


280.6 


,77  M) 


IYY  • 
Y-CG 
O.C  IN.T 


859508.7  IZZ  - ' 1297266. ^ 

Z-CG 

0.00  M)  0.0  IN. ( 0.00 


M) 

H) 


Ml 


3./  0.0 


50. 6(M0) 
.1602 


V I - 2,0  7 


US  GOVT  GEO  CQ3-1-3  > Co2~!-Y 


♦ * SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 
STABILIZATION  AND  CONTROL 

CONFIGURATION MAS.S  EXPULSION  WITH  PITCH  MOMENTUM 

EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  3 2 „ 2 2 

WEIGHT  6C.00  LBS  VOLUME  1,93 

..  . RELIABILITY  *9903 

I LRR  10 


WHEEL. 


1.93IFT++3) 


AUXILIARY  PROPULSION 

CONFIGURATION  MON CPROPELL ANT 

EQUIPMENT  CODE  IDENTIFIER  818  834 

EQUIPMENT  QUANTITIES  18  6 

WEIGHT  276.57  LBS  V 

DRY  WEIGHT  . ..74. 27 ( L SS  I 

RELIABILITY  .9484 

IE  RR  11 


1003 

9 


BS  VOLUME  6 

74.27IL3S).  EXPENDABLE 


499 

2 

6.9i 
U U 


203  1130 
1 1 
:(FT**3> 
•IGHT . . 


POWER  REQUIREMENT 


509  701  1203  603 

12  11 
POWER  REQUIREMENT 
204.30  ( LBS).. 


78.9  WATTS 


.3  WATTS 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

EQUIPMENT  CODE  IDENTIFIER  2C3  203  345  403 
EQUIPMENT  QUANTITIES  2 2 4 2 

WEIGHT  127.42.L8S  VOLUME  2 

RELIABILITY  .7979 

IERR  2 


2.59tFT**3> 


POWER  REQUIREMENT  63. 5 . WATTS 


COMMUNICATIONS 
CONFIGURATION 
EQUIPMENT  CODE 
EQUIPMENT  QUAN 


ION  UNIFIED  LINKrCOMMPN  ANTENNAS 

CODE  IDENTIFIER  202  103  306  401 
QUANTITIES  I 2 2 2 

WEIGHT  47.94  LBS  . VOLUME 
RELIABILITY  .9921 

IERR* + * + **♦  *<‘****** 


PLUS  DCWNLINK 
503  6C3  202 

3 2 1 

1.82lfT**3) 


312 

POWER 


REQUIREMENT. 


35.4-UAITS-. 


ELECTRICAL 

CONFIGUR 


POWER 
tT  ION 


ONF  IGURAT  ION SHUNT  A) 

QUI»MENT  CODE  IDENTIFIER 


EQUIPMENT 


QUANTITIES 
WEIGH!  262.13 
HAkN^SS  WEIGHT 
RELIABILITY 


) DISCHARGE  REGULATION  - PADDLE  MO 
409  515  269  650  702 

9 2 2 2 

VOLUME  6.45(FT+*3) 

69 • d( LBS ) > SOLAR  ARRAY  WEIGHT 
.6994 


PADDLE  MOUNTEQ  SOLAR  ARRAY 


POWER  DISSIPATION. 
54.0 ( LBS ) 


11 4. 5 ..WATTS 


MISSION  EQUIPMENT 

WEIGHT  29 
RL  LIA  BILITY 


Wfc  IGHT  29 C. 00  LBS  „ „ 
RLLIA  BILITY  .900 


jJOLUME 


11. 48 1 FT**3 


POWER  REQUIREMENT  320.0  WATTS 


4 0-t-lfs 


US  GOVT  GEO  C03-1-3:  Co  *-/-/ 


* * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
. RADIATOR  AREA- 

HEATER  POWER 

HEAT  PIPE 
Hl/T  PIPE-  LENGTH 
STCREO  ENERGY 


17.0  <FT**2># 

1593. 9(  BTU/HR  )p 

. . G.  0 ( WATTr-IN)  > 
4.0  (FT) 

123.2  (BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATIGN 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE  ) 


IERR 

STRUCTURES 

SKIN  THICKNESS 


TOTAL 

11 C0QC1011 


G17~(IN) 


UNIT ' WE IGHT 
13.8 
A.  2 
. . 3.1 
lG.e 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HE  AH  R ' POWER 
VARIABLE  CONDUCT ANCE- H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


• 9 - ( FT++2 ) - 
17.9  (FT-M-2) 
90.0 ( BTU/HR 1 

1698.2  (BTU/HR) 


31.8 


STPINGER  NQ.,TrtICKNbS<,HT. 

E NO.  *THICKNfcS  5>  HT  ♦ 

THICKNESS 


FRAN 

GRID  BEAM 

ENDCOVER  THICKNESS-  FtRWARD 
EQUIPMENT  BAY  STRUCTURE  WT* 
SOUR  ARRAY  BOON  AND  DRIVE  WT 
AOAPTER  WEIGHT 


187.  # 81910.347 

5.  » .115 

.152  (IN  )>  SPACING  4.265 
• 030  ( IN ) > CENTER  O.COG 

157.1  ( L3S  ) 

24.12  (LBS) 

54.2  (LBS) 


\m 

(IN)  » 


HEIGHT 
AFT...  ..  . 


• 400 

.574  

2.142  (IN) 

• 030.'.  (IN) 


UNI 


VI- 


US  GOVT  GEO  C03-1-3,  C.o;*-f-V 


ASSEMBLYDESCRI PTIONS  - - DESIGN  NUhBtR 


ST  AB11IZATION 


CONTRCL 


IDENT  TYPE 
1601  VALVE  DRIVER  AS 
2203  CONTROL  E LfcCTRN 
.1815  EARTH  SENSOR 
1303  REACTION  V.HLE  L 


UNIT 

WEIGHT 

1.6 

7.1 
15.  A 

5. 1 


AUXILIARY  PROPULSION. 

IDENT  TYPE 
818  THRUSTER 
..  83  A . THRUSTER 
906  ISOLATION  VALVt 
1003  FILTER 
499  PRESSURE  REGULATR 
2C3  ISOLATION  VALVE 
1130  TANK 
509  TANK 

701  PELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  ♦ VENT  VALVE 


UNIT 

WEIGHT 

. :? 

.7 
.5 
4.1 
6.0 
17.3 
16.0 
.2 
« 2 
• 1 


DATA  PROCESSING  AND  INSTRUMENTATION 


*203*DIGITAL  Tt  LEMtTRY 
203  DIGITAL  TELEMETRY 
345  T A°E  RECORDER 
403  COMHD  DECDD+DISTR 


UNIT 

WEIGHT 

3.9 

8. 9 
16.6 
12.3 


COMMUNICATIONS 
IDENT  TYPE 

, 202  ANTENNA  , , 

103  PASEBND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
• 503  COMMAND  S1G  CCND 
603  DIPLEXER 
202  ANTENNA 
312  TRANSMITTER 


UNIT 
HEIGHT 
a. 4 


* * * + 


VI-0./C 


US  GOVT  GEO  C03-1-3  > 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 

ELECTRICAL  POWER 

UNIT 

UNIT 

UNIT 

IDENT  TYPE 

MO.  WEIGHT 

VOLUME 

POWER 

Ml 

3 20.3 

9 2.3 

1.3 
• 0 

0.0 

0.0 

...269  BATTERY 

2 - 71.3 

• 9 

0.0 

650  BATTERY  CHARGER 

2 9.7 

• 2 

9.C 

702  POWER  CONTROL 

2 9. A 

.6 

0.0 

slEIGHT  SUMMARY 

NAME 

WEIGHT 

MISS IO.y  EQUIPMcm 

290.0 

ST  A B IL  IT  Y AND  CONTROL 

60.0 

AUXILIARY  PROPULS 1CN 

79.3 

DATA  PROCESSING 

127.9 

COMMUNICATIONS 

97.9 

BATTERIES 

192.6 

POWER  CONTROL 

119.6 

. SOLAR  ARRAY 

59,0 

HARNESS 

89.8 

STRUCTURE 

181.7 

SOLAR  ARRAY  DRIVc 

9.0 

THERMAL  CONTROL  . 

31.6 

DFY  WEIGHT 

1228.0 

PROPELLANT 

209.3 

SATELLITE  ADAPTER 

59.2 

I Of AL  LAUNCH  WEIGHT 

1986.9 

SPOT  C03-2-1 


* ♦ SYSTEn  utsuRIPTIQN  « - DESIGN  NUMBER  1 * * * * 

STCoJfI6URATIQNN-  -dmassLexpulsiqn  with  pitch  momentum 

POINTING  ACCURACY  • • 300000 (OEG. ) 

AUXILIARY  PROPUL3IGN 

CONFIGURATION  MONCPRGPELLANT 

TOTAL  IMPULSE  - 14443.  (LB-SEC) 

OATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPiiliAL  PURPOSE  PROCESSOR  (DTU) 


£ 

» 


COMPUTER  OPERATIONS  RATE 
CDPI  TARLt 

NUMBER  OF  CQMMANOS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMtS 
SUBFRAME  RATE 

NUMBER  OF  W CKDS  PLR  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON 

PRIMARY  DOWNLINK  OATA  RATE  » 
SEPARATE  DOWNLINK  DATA  RATE  • 
ELECTRICAL  POWER  _ . _ 

CONFIGURATION  SHUNT  AND  DISCHARGE 


0 • ' ( IPS) 


ENGINEERING 


DATA 
32. 

64. 

16s 
6.  . 

3 o 

loOOCO 

32. 


MISSION  EQUIPMENT  DATA. 

0 9 

128. 

100. 

. 8. 

2. 

1.0000 

64. 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
PEGINNING  OF  LIFE  PCWcR 
VEHICLE  SIZING 

CONFIGURATION  CYLINDER 


560.02 

124.98 

40,00 

1539,39 


ANTENNAS  PLUS  DOWNLINK 
8.000CKBPS) 

12B, OOOC KBPS ) 

REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


WET  SATELLITE  WtlGHT 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  In lRT 1A 


GRAVITY 


{ 


1279.0  LBS 
LENGTH 

36.6  I N,  { ,93 

24.7  IN.  ( ® 63 

61.2  IN.  L 1.56 

(SLUGS*FT**2 ) IXX  « 
X-CG 

33*0.  IN.  ( .84 


580.2  KG) 


CENTER  OF 
RELIABILITY 

CONFIGURATION  SINCLt  SYSTEM 

APOGEE / PER  IGEE/INCL  1NATI0N 
MISSION  LIFETIME 
MEAN  MISSION  OURATICN 
RELIABILITY 


M) 
M ) 
M) 


M) 


60.9 

41.1 


LAUNCH  WEIGHT 
HEIGHT 


» -1326.1 


1.55 

1.05 


M) 

M# 


60.9 

41.1 


LBS  ( -602*4. KG) 

WIDTH 

1 ill 


N1UII 

iR:i 


"I 


H 


320.1 


IYY  * 
Y-CG 
0.0  IN. ( 


661553*1  111  - 


0,00  Ml 


1618686*2 
Z-CG. 


0.0  IN. ( 0*00  H) 


450.7  450./  98.7 

36«'0(M0j 
3 1 .15 1 MO) 

• t710 


SPOT  C03-2-1 


* * 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 

STABILIZATION  AND  CQNTREt 

HAS!  expulsion  with  pitch  momentum  wheel. 
pOUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  2212 

WEIGHT  43.00  LBS  VOLUME 

- RELIABILITY  - .9675  - 

IERR  10 


1.24I FT**3 ) 


AUXILIARY  PROPULSION 

CONFIGURATION  MON CPRGPELLANT 

EQUIPMENT  CODE  IDENTIFIER  §18*  834  906  1003  499  203  1121 

EQUIPMENT  QUANTITIES  ±8  4 5 9 21  1 

WEIGHT  142.70  LBS  VOLUME  4.89<FT**3) 

DRY  WEIGHT  --60.63ILBS >,  EXPENDABLE  WEIGHT 
RELIABILITY  .9655 

IE  RR  10 


DATA  PROCESSING  AND 
CONFIGURATION  


8Ui?HiHT 


if 


CODE 
QUANT  _ 
WEIGHT 
RELIABILITY 
IERR 


INSIRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  <DTO) 


IflER  203 
1 

9 7.  31. ..LBS 


203  345  403 

14  1 

VOLUME 
.9047 


2.04<m,*3) 


COMMUNICATIONS 

CONFIGURATION  UNIFIED 

EQUIPMENT  CODE  IDENTIFIER 


EQUIPMENT  QUANTITIES  2 

WEIGHT  25. 12.LBS 
RELIABILITY 
I £ RR+  + «►+  + * * >»**+*+** 


LINK-COMMON  ANTENNAS  PLUS  DGWNLINK 
227  103  306  401  5C3  6C3  227 


103  306  401 

12  1 
VOLUME 
.9638 


6C3 
3 12 

.30FFT4+3) 


POWER  REQUIREMENT  76.9  WATTS 


506  701  1203  603 

12  11 
POWER  REQUIREMENT  .3  WATTS 

-8  2.07 (LBS ) 


POWER  REQUIREMENT  63.3. WATT* 


312 

2 

POWER  REQUIREMENT - 35.4-  WATTS 


ELECTRICAL  POWER 

88KMHFTi8»ri.£iSWHa,,Mlise8i!8EIR“kfi,0?o* PA00LE  mmuo  S0UR 

EQUIPMENT  QUANTITIES  27231 

WEIGHT  15  6.37  LBS  VOLUME  4.13IFT**3)  . POWER  DISSIPATION- ..  737.8..UATT5 

67^3JLBS),  S0LAR  ARRAY  WEIGHT  87.0(LBS) 

MISSION  EQUIPMENT 

UtIGHT  48C.00  IBS  VOLUME  18.99(FT**3)  POWER  REQUIREMENT  260.0  WATTS. 

RELIABILITY  .9000 


SPOT  CO  3-2- 1 


SUBSYSTEM  DESCRIPTION 

THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

. HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


IbUN  A nuc  U I 


19,7  IFT»*2), 

1896.  A ( BTU/HK), 

2Cli7.8(wATT-IN), 
3*8  (FT) 

114.6  ( BTUI 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  ( PASSIVE  ) 


I ERR 


TOTAL 

1111011011 


STRUCTURES 

SKIN  THICKNESS  .016  UNI 

STRINGER  NO., THICKNESS, HT. 

FRAME  NO., THICKNESS, HT. 

GRID  BEAM  THICKNESS 

ENOCQVER  THICKNESS-  FCRWARO 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  LRIVfc  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 


fiATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 


UNIT  WEIGHT 
12.1 
A.  0 
2.9 
12.5 


AVERAGE  HEAT  LOAD 


<LBS> 


1.1  - <FT**2> 
2G.6  { FT  + + 2 ) 
96*9  ( bTU/ HR ) 
1993. 3 ( BTU/HR ) 

■ 620.1 ( WATT-IN 


1493, 


(8TU/HR 


31.  5 


179,  , 3945,825 

5.  , .103 

•143  (IN),  SPACING  4.C21 

• 03C  (IN),  CENTER  0.000 

94,18  (LBS) 

29.16  (LBS) 

49.1  (LBS) 


| 9 

• 360 

(IN) 

), 

.517 

(IN) 

), 

HEIGHT 

2.011 

(IN) 

) 9 

AFT 

-.030-. 

IN) 

-A  IX- 1/* 


SPOT  C03-2-1 


JitntlLT  UESUKJ.P  UUM5  - 

- DESIGN  NUMBER  1 

+ * * 

STABILIZATION  ANO  CONTkCL 

IDENT 

TYPE 

■ UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

1601 

VALVE  DRIVER  ASSY 

2 

1.6 

• 2 

1.0 

2203 

1615 

f28Ta°kE&k&gTBNSs 

2 

1 

7.1 
--  15.4 

• 1 

. . .5 

62.  C 
. 15.6 

1303 

REACTION  WHEEL 

2 

5.1 

.1 

• 3 

. AUXILIARY  PROPULSION 

IDENT 

UNIT 

UNIT 

UNIT 

TYPE 

NO. 

WEIGHT 

VOLUME. 

POWER 

813 

THRUSTFR 

ie 

• 4 

• 0 

0*0 

. 03 A 

THRUSTER 

4 

- .7 

• G 

• 1 

906 

ISOLATION  VALVE 

5 

.7 

• 1 

0.0 

1003 

FILTER 

9 

.5 

.1 

0.  0 

499 

203 

PRESSURE  REGULATR 
ISOLATldN  VALVE 

2 

1 

4.1 

6.0 

.4 

.6 

Q.C 

0.0 

1121 

TANK 

1 

17.0 

1.6 

0.0 

506 

TANK 

1 

6.1 

.2 

0.0 

701 

RELIEF  VALVE 

2 

.2 

• 0 

0.0 

1203 

FILL  ♦ DRAIN  VALV 

1 

.2 

.0 

0.0 

60  3 

FILL  ♦ VENT  VALVE 

1 

• 1 

• 0 

0.0 

DATA 

PROCESSING  AND  INSTRUMENTATION 

IDENT 

UNIT 

UNIT 

UNIT 

TYPE 

NO. 

WEIGHT 

VOLUME 

POWER 

203 

DIGITAL  TELEMETRY 
DIGITAL  TELEMETRY 

1 

8.9 

• 2 

3.0 

203 

1 

..  8.9 

• 2 

3.0 

345 

TAPE  RECORDER 
COMMO  DECOD+OISTR 

4 

16.8 

.4 

25.0 

403 

1 

12.3 

• 2 

7.5 

COMMUNICATIONS 

IDENT 

TYPE 

UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

227 

ANTENNA 

2 

.6 

.0 

0.  0 

103 

BASEBND  ASSY  UNIT 

1 

2.0 

• 0 

.5 

306 

TRANSMITTER 

2 

2.1 

.0 

10*9 

401 

RECEIVER 

1 

3.9 

• 1 

6.  3 

503 

COMMAND  S1G  COND 

3 

1.5 

.0 

.9 

60  3 

DIPLEXER 

1 

3.1 

.0 

1.0 

227 

ANTENNA 

2 

• 8 

.0 

0.0 

312 

TRANSMITTER 

2 

2.2 

.0 

15.8 

SPOT  C03-2-1 


* * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 

ELECTRICAL  POWER 

IDE NT  TYPE 
909  CISCHGE  REGULATOR 
531  SHUNT  REGULATOR 
...  239.  BATTERY 

609  BATTERY  CHARGER 
702  POWER  CONTROL 


UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

2 

20.3 

1.3 

0.0 

7 

4.3 

• 1 

0.0 

. 2 

-33.7 

• 1 

0.0 

3 

3.6 

• 1 

0.0 

1 

9.4 

.6 

0.0 

i 


\ 


(EIGHT  SUMMARY 

NAME  WEIGHT 

""mission  equipment  4ao.o 

STABILITY  AND  CONTROL  43.0 

AUXILIARY  PROPULSION  60.6 

DATA  PROCESSING  97.3 

COMMUNICATIONS  25.1 

BATTERIES  67.3 

POWER  CONTROL  91.0 

..  SOLAR  ARRAY  67.0 

HARNESS  67.3 

STRUCTURE  132.2 

SOLAR  ARRAY  DRIVE  14.4 

THERMAL  CONTROL  ,31.5 

DRY  WEIGHT  1197.0 

PROPELLANT  62.1 

SATELLITE  ADAPTER  49.1 


TOTAL  LAUNCH  WLIGHT 


1326.1 


ETS-III  C03-2-3 


* * ♦ SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 + * + * 

STCONFIGURATIONN-  -DhASSLEXPULSICN  WITH  PITCH  MOMENTUM  WHEEL 
POINTING  ACCURACY  - . 3OG0C0 (DEG. ) 

AUXILIARY  PROPULSION  ^ ' 

CONFIGURATION HON CPROPELLANT 

TOTAL  IMPULSE  » 3855 . ( Lb-SEC > 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION.-  - SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMPUTER  OPERATIONS  RATE  - O.HIPSJ 

CDPI  TABLE  ENGINEERING 

NUMBFR  Of  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LtNGTH- 
NUMBER  OF  SDbFRAMES 
-SUBFRAME  RAU  ' 


NUMBFR  OF 
NUMBER  OF 
MAIN  FR AMI 
MAIN  FR aM{ 
NUMBER  OF 
-SUBFRAME  f 


NUMBER  OF  WCRDS  PLR  SUBFRAME 
COMMUNICATIONS  . . „ 


DATA  I 
32* 

64. 

16* 

8. 

*.125u 

64. 


MISSION  EQUIPMENT  DATA  - 

0« 


128  « 

100. 


- 8 • 

2. 

1.0000 

64. 


CONFIGURATION  - - UNIFIED  LINK-COMMON 
PRIMARY  DOWNLINK  DATA. RATE  - 
SEPARATE  DOWNLINK  DATA  RAT c • 
ELECTRICAL  POWER  ■ , 

CONFIGURATION  SHUNT  AND  DISCHARGE 

i r r a i • i A * Ll*  kit  Q #n  . i 


ANTENNAS  PLUS  DOWNLINK 
8. 000  < KB  PS ) 

128*  0001 KBPS! 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  bATTERY  CAPACITY 
BEGINNING  OF  LIFE  PCWEft 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDER  , 
WET  SATELLITE  WtlGHl  « ....51 
DIMENSIONS 

EQUIPMENT  BAY  32.' 


370 .02 
79.73 
24.00 
9 82.05 


REGULATION  - PADDLE 

2 WATTS 

3 SQ  FT 
0 AMP-HR 


MOUNTED  SOLAR  ARRAY 


WATTS 


MISSION  EQUIPMENT 
TOTAL  SATELLITE 


MOMENTS 


satellite 

OF  INERTIA 
F GRAVITY 


1 ■ ...588.3  LBS  < 
LENGTH 

32.9  IN. ( .84 

12.0  IN. ( .30 

44.9  IN.  ( 1.14 

(SLUGS*FT**2 ) T XX  ■ 

X-CG 

22.5  IN. ( .57 


266.8 


54.9 

20. C 


LAUNCH  WEIGHT 

, 5‘nJ?H\.S9  hi 


610.7.  LBS  ( 

WIDTH 
54.9  IN. ( 
20.0  IN. ( 


CENTER  OF  GRAVITY  22.5  I 

ELI A8ILITY 

CONFIGURATION  SINGLt  SYSTEM 

APOGEE /PERIGEE /INCLINATION 
MISSION  LIFfcfIMt 
MEAN  MISSION  CURAT1CN 
Ft  LI ABILITY 


1YY  - 
Y-CG 
>.C  IN.  ( 


213068.2 
).00  M) 


450.7  450./ 

36. 0<M0> 
31.12  t MO) 
.703 


98.7 


ETS-III  C03-2-B 


* * SUBSYSTEM  DESCRIPTIONS  - - DfcSIGN  NUMBER  1 * * + 

STCQNfIGURATIONH-  -°MAS ^EXPULSION  WITH  PITCH  MQMkNTUM  WHEEL 
EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  2 2 12 


I 

V 


WEIGHT 


RELIABILITY 
IERR 


42.00  LBS 


10 


VOLUME 
.9675 


1.24<FT**3) 


POWER  REQUIREMENT 


AUXILIARY  

CONFIGURATION 


PROPULSION 

rLJ-  - - MONCPROPELLANT  „ 

EQUIPMENT  C DDE  IDENTIFIER  816  834  906  1003 
EQUIPMENT  QUANTITIES  , ^ , 12  4 5 9 

WEIGHT  62.98  LBS  VOLUME  4 

ORY  WEIGHT  . ,__41.07  ( LBS  ) . EXPENDABLE 

RELIABILITY  .9803 

IERR  10 


499  2G3  111?  503  701  1203  603 

Jower2requirement 
?1*90( LBS ) 


2 12 
(FT*+3) 


>151 
WEIGHT 


OATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSfc  PROCESSOR  (DTUi 

EQUIPMENT  CODE  IDENTIFIER  203  203  345  403 

EQUIPMENT  jjKapiH  X 1 yp^UHE  l 2„04>FT*«> 

RELIABILITY  „ *9047 

IERR  2 

^CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
EQUIPMENT  CODE  IDENTIFIER  227  103  306  401  SC3  603  227 

EQUIPMENT  QUANTITIES  ^ , 2 1 9 1 * 1 2 

WEIGHT  25.12-i.BS 

RELIABILITY 
IERk*******1******** 


' VOLUME 
.9838 


3 12 

• 30 (f T*  + 3 1 


POWER  REQUIREMENT.  _ 


312 

POWER  REQUIREMENT 


ELCONFIGURATIDNR-  - SHUtT  AND  DISCHARGE  REGULATION  - PAODLE  MOUNTED  SOLAR  ARRAY 
EQUIPMENT  CuDt  IDcNTHItR  406  515  221  603  702 

EQUIPMENT  3£lGH|TI£S9t.66.LBS2  9 VOLUME  l*48(FT+*3> 

HARNESS  WEIGHT  37.5(LBS)>  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .9240 


power  dis: 

55*5  (Li 


IPATIQN 

S) 


MISSION  EQUIPMENT 


mtifluni'*00 


LBS  .vooXaLUHe 


2* 18 ( F T**3 ) 


POWER  REQUIREMENT 


78.9  WATTS. 
.3  WATTS 

- 63 .5 ..WATT SL- 

35.4- WATTS - 

...  .470. T WATTS 
' 50.0  WATTS 


& rcr-iK 


ETS-III  C03-2-3 


* * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HE/T  PIPE  LENGTH 

STORED  ENERGY 


10.3  (FT+*2>» 

973.4 ( BTU/Hk  )# 

?684,9(WATT-IN)# 
2.8  (FT) 
114*6  ( BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATE  RIAl 
RADIATOR  (PASSIVE) 


UNIT 


IERR 


TOTAL 

1111011011 


STRUCTURES 

SKIN  THICKNESS  *011.  (IN) 

STRINGER  NO.#THICKNlSS#HT. 

FRAME  NG.#TH1CKNES$#HT. 

GRID  BEAM  THICKNESS 

enccqvEr  THICKNESS-  FCRWARD 
EQUIPMENT  BAY  STRUCTURE  WT.  , 
SOLAR  ARRAY  BOOM  AND  DRIVE 'WT. 
AOAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATLR  POWERS  ,,  „ 
VARIABLE  CONDUCTANCE  H.P.- 
AVERAGE  HEAT  LOAD 


*6  (FT**2  > 
10*9  (FT**2 ) 
49. 8 ( BTU/HR  j 
1023*  2 1 BTU/HR ) 

. 455*0  (WATT— INI- 
777*  5 (BTU/HR) 


WEIGHT 

9.4 
2.9 
2.9 

6.5 

"”2177 


(LBS) 


206. 

dl 

66 


tlRi: 


3945.825 
• 081 

SPACING  2.728 
CENTER  O.OoG 

(LBS) 

24. >4  (LBS) 

22.4  (LBS) 


( IN ) # 
(IN)# 

HSI; 


AF? 


EIGHT 


.281 

.404 

1.364 

.030. 


(IN) 

(IN) 

UK! 


>13 


bir.-  ijl 


ETS-III  C03-2-3 


ASSEMBLY  DESCRIPTIONS  - - OESIGN  NUMBER 


STABILIZATION 


IDENT  TYPE 

1601  VALVE  DRIVER  ASSY 
2203  CONTROL  ELECT  RNCS 
1815  EARTH  SENSOR 
1303  REACTION  WHEEL 


CONTRCL 

RQ. 


UNIT 

WEIGHT 

1.6 

7*1 

■* — 1 5 • 4 

5.1 


AUXILIARY  PROPULSION 

IDENT  TYPE 
818  THRUSTER 
834-.  THRUSTER  .. 

906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1112  TANK 
503  TANK 

701  RELIEF  VALVE 
-1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT  wNIT 
NO.  WEIGHT  VOLUME 


DATA  PROCESSING  AND  INSTRUMENTATION 
rhtllT  UNIT  UNIT 

IDENT  TYPE  MQ»  WEIGHT  VOLUME 

203  DIGITAL  TELEMETRY  1 6.9  .2 

.203  DIGITAL  TELEMETRY  1 Q.9  ,2 

345  TAPE  RECORDER  4 16. t A 

403  COMMD  DECOD+D ISTR  1 12.3  ^2 


COMMUNICATIONS 

IDENT  TYPE 
22 7 ANTENNA 
103  BASEBND  ASSY  UNIT 
306  TRANSMITTER 
401  PFCEIVER 
503  COMMAND  SIG  CCND 
603  DIPLEXER 
227  ANTENNA 
312  TRANSMITTER 


UNIT 

WEIGHT 

• 8 


UNIT 

VOLUME 

• 0 


+ * * * 


ox.X-\1\ 


ETS-III  CQ3-2-3 


* * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 
IDENT  TYPE 

221  BATTERY. 

603  BATTERY  CHARGE) 
702  POWER  CONTROL 


UNIT  UNIT  UNIT 
KQ.  WEIGHT  VOLUME  POWER 


WEIGHT  SUMMARY 

NAME 

WEIGHT 

MISSION  EQUIPMENT 

55.0 

STABILITY  AND  CONTRO 

A 3.0 

AUXILIARY  PROPULSION 

41.1 

DATA  PROCESSING 

97.3 

COMMUNICATIONS 

25.1 

powJIWdntrol 

39.6 

57.3 

SOLAR  ARRAY 

.55.5 

HARNESS 

37.5 

STRUCTURE 

84.0 

SOLAP  ARRAY  DRIVE 

9,2 

THERMAL  CONTROL 

21.7 

DRY  WEIGHT 

566.4 

PROPELLANT 

21.9 

SATELLITE  ADAPTER 

_22.4 

TOTAL  LAUNCH  WEIGHT 

610.7 

I tt-IA 


EARTH  OBS..  C03-2-4 


♦ + SUBSYSTEM  DESCRIPTIONS  DESIGN  NUHBER  1 * * * * 


* uigurationn-  -°masslexpulsion  WITH  PITCH  MOMENTUM  WHEEL 
QUIFHENT  CODE  IDENTIFIER  1601  2203  1815  130? 

QUIPHENT  QUANTITIES  2 

WEIGHT  37,90  LBS 
RELIABILITY 
I6RR  10 


1 1 
VOLUHE 
• 9550 


U18(FT**3I 


AUXILIARY  PROPULSION 

CONFIGURATION MONQPRQPELL  ANT 

EQUIPMENT  CODE  IDENTIFIER  8LB  83% 
EQUIPMENT  QUANTITIES  12  % 

WEIGHT  1*0.30  LBS 
DRY  WEIGHT  58.23<LB^J 


RELIABILITY 
I ERR 


>94' 


906  1003  *99  203  1121 

vqluhe  9 4?65<fK*3»1 

EXPENDABLE  WEIGHT 


10 


PROCESS  ING 
AT  ION 


DATA 

CQNFIGUR 
EQUI  PMENT 
EQUIPMENT 


AND  INSTRUMENTATION  ^ 

SPECIAL  PURPOSE  PROCESSOR  (OTUI 


CODE  IDENTIFIER  203 
QUANTITIES  1 

WEIGHT  80.51  LBS 
RELIABILITY 
I ERR  2 


203  345  403 

13  1 

VOLUME 
• 9637 


^CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  227 
EQUIPMENT  QUANTITIES  2 

WEIGHT  25.12  LBS 
RELIABILITY 
I ERR + +*  + *** ******** 


306  401 

2 1 
VOLUME 
.9838 


103 
1 


POWER  REQUIREMENT  ' 78.^ 


506  701  1203  603 

JowER2REQulREMEftr 

82.07 (LBS ) 


1 .671  FT**  31 


PLUS  DOWNLINK 
503  603  227 

3 12 

• 30( FT**  3) 


POWER  REQUIREMENT 


312 

POWER  REQUIREMENT 


63.! 


35 


PLPCTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

EQUIPMENT  CODE  IDENTIFIER  406  530  236  609  702 

EQUIPMENT  QUANTITIES'.^  ^2  12  VQLgME  3 2ilMFT**3,  POWER  DISSIPATION 

HARNESS  WEIGHT  54.8(LBS»*  SOLAR  ARRAY  WEIGHT  83.21LBSJ 

RELIABILITY  .9104 


705.1 


MISSION  EQUIPMENT 

WEIGHT  480.00  LBS 
RELIABILITY 


VOLUME 

.9000 


18.99(FT**3I 


POWER  REQUIREMENT  260.1 


WATTS 

WATTS 

WATTS 

WATTS 

WATTS 

WATTS 


'X.'e.  t-IA 


EARTH  085  CQ3-2-4 


► * ♦ SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

...HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


19.7  ( FT**2 ) # 

1996.4  (BTU/HR), 

19202*0  (WATT— INI. 
3,7  (FT) 

114,6  ( BTU) 


THERPAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


WEIGHT 

11.2 

3.8 

2.9 
12.5 


I ERR 


TOTAL 

1111011011 


STRUCTURES 

SKIN  THICKNESS  ,016  (IN) 

STRINGER  NO..THICKNESS.HT, 

FRAME  NQ..THICKNESS.HT, 

GRID  8E AM  THICKNESS 

ENOCGVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RAO  I A TOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H, 
AVERAGE  HEAT  LOAD 


(LBS ) 


.9 

20.6 


(FT**2) 
l FT**  2) 


90, 0( BTU/HR) 
1986.4C  BTU/HR) 
591.8 ( WATT— IN) 
1493.6  (BTU/HR) 


30.4 


175. 

5. 

.138 


(IN), 
.030  (IN), 


SPACING 
CENTER 
83.9  (LBS) 

29.0  (LBS) 

45.3  (LBS) 


3945.825 
.098 
3.885 
0.000 


(IN), 

• 340 

(IN) 

(IN)  , 

.488 

(INI 

(IN), 

HEIGHT 

1.943 

(IN) 

(IN), 

AFT 

.030 

(IN) 

£xx-lf\ 


EARTH  QBS  C03-2-4 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER 

STABILIZATION  AND  CONTROL 


IDENT  TYPE 
1601  VALVE  ORIVER  AS 
2203  CONTROL  ELECTRN 
1815  EARTH  SENSOR 
1303  REACTION  WHE 


EARTH  SENSOR 
REACTION  WHEEL 


UNIT 

WEIGHT 

1.6 

7.1 
15. A 

5.1 


UNIT 

VOLUME 

.2 
• 1 
• 5 

.1 


UNIT 
POWER 
1.0 
62.0 
15.6 
• 3 


AUXILIARY  PROPULSION 


IDENT  TYPE 
818  THRUSTER 
834  THRUSTER 
906  ISCLATIQN 


834 

906 

1003 

499 

203 

1121 

506 

701 

1203 

603 


FI  ITER 
PRESSURE  REGULATR 
ISCLATIQN  VALVE 
TANK 


VALVE 


TANK 
RELIEF 
FILL  ♦ 
FILL  ♦ 


VALVE 
DRAIN  VALV 
VENT  VALVE 


UNIT 

WEIGHJ 

*,7 

.7 

.5 

4.1 

6.0 

17.0 

- 

• 2 

.1 


UNIT 

VOLUME 

.0 
.0 
• 1 

:i 

.6 
1.6 
• 2 
.0 
.0 
.0 


UNIT 
POWER 
0.0 
• L 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


DATA  PROCESSING  AND  INSTRUMENTATION 

UNI  T UNIT  UN  I I 
IDENT  TYPE  NO.  WEIGHT  VOLUME  POWER 

203  DIGITAL  TELEMETRY  1 8.9  .2  3.0 

203  DIGITAL  TELEMETRY  1 8.9  .2  3.0 

345  TAPE  RECORDER  3 16.8  .4  25.0 

403  COMMD  OECOO+DISTR  1 12.3  .2  7.5 


COMMUNICATIONS 

IDENT  TYPE 
227  ANTENNA 
103  BA  St  BN 0 ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 
227  ANTENNA 
312  TRANSMITTER 


UNIT 

WEIGHT 

.8 


UNIT 

VOLUME 

• 0 


* 


.MRT.H.  0B$  ..  CQ3-2-4 


♦ ♦ ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IOENT  TYPE  • 

406  DISCHGE  REGULATOR 
530  SHUNT  REGULATOR 
236  BATTERY 
609  BATTERY  CHARGER 
702  POWER  CONTROL 


NO* 

2 

12 

2 

3 

1 


UNIT  U.NIT  UNIT 
WEIGHT  VOLUME  POWER 


9.8 

2.2 

31.5 

3.6 

9.4 


.2 
.0 
« 3 
.1 
.6 


0.0 

0.0 

0.0 

0.0 

0.0 


(EIGHT  SUMMARY 

NAPE  WEIGHT 

MISSION  EQUIPMENT  480.0 

STABILITY  AND  CONTROL  37.9 

AUXILIARY  PROPULSION  '•58.2 
DATA  PROCESSING  80.5 

COMMUNICATIONS  25.1 

BATTERIES  63.0 

POWER  CONTROL  65 *B 

SOLAR  ARRAY  83.2 

HARNESS  54.8 

STRUCTURE  H2.Z 

SOLAR  ARRAY  DRIVE  " 13.3 

THERMAL  CONTROL  30.4 

DRY  WEIGHT  1104.9 

PROPELLANT  82.1 

SATELLITE  ADAPTER  * 45^3 


TOTAL  LAUNCH  WEIGHT  1232.2 


S-'E't-l/S 


C03-2-5  . WW-t 


SISJferj.UttUKiMiUN  - - RESIGN  NUMBER 


STAB  It 
CONF 
PQ 

AUXILI 
• CQNf 
TO 

DATA  P 
CUN  F 
CG 
CO 


IZ  AT  ION  AND  CONTROL 

IGURAT  I ON MASS  EXPULSION  WITH  PITCH 

INTING  ACCURACY  ■ . 200000 (OEG. ) 

ARY  PROPULSION 

1GURATI0N  - - HONOPROPELLANT 

YAL  IMPULSE  - 35960. (LB-SEC) 

RQCESSING  AND  INSTRUMENTATION 

IGURAT ION  SPECIAL  PURPOSE  PROCESSOR 


MOMENTUM  WHEEL 


(DTU) 


CQMMUN 

CONF 

PR 

SE 

ELEC  TR 
CONF 
PO 
TO 
IN 
BE 

VEHICL 
CONF 
WE 
D I 


CE 

RELIAB 

CONF 

AP 

MI 

ME 

RE 


DATA 

32. 

6A  • 

16. 

8. 

3. 

1.0000 

32  ( 


MPUIER  OPERATIONS  RATE  • O.tlPSI 

PI  TABLE  ENGINEERING  DATA  HISSI 

NUMBER  OF  COMMANOS  32. 

NUMBER  OF  MAIN  FRAME  WORDS  6A. 

MAIN  FRAME  SAMPLE  RATE  16. 

MAIN  FRAME  WORD  LENGTH  8. 

NUMBER  OF  SUBFRAMES  3. 

SUBFRAME  RATE  1.0000 

NUMBER  OF  WORDS  PER  SUBFRAME  32, 

ICATIQNS 

IGUR  AT  I ON UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

IMARY  DOWNLINK  DATA  RATE  • B.OOO(KBPS) 

PARATE  DOWNLINK  DATA  . RATE  - 128.0001KB  PS) 

ICAL  POWER 

IGURATIllN SHUNT  AND  DISCHARGE  REGULATION  - PAODLE  MOUNTEO  SOLAR 

WER  REQUIREMENT  637.18  WATTS 

TAL  SOLAR  ARRAY  AREA  ■ 72.69  SQ  FT 

STALLED  BATTERY  CAPACITY  80.00  AMP-HR 

GINNING  OF  LIFE  POWER  928.06  WATTS 

E SIZING 

IGURAT  ION CYLINOER 


MISSION  EQUIPMENT  DATA 

0. 

128. 

100. 

8. 

2. 

l.OOOC 


ARRAY 


1 SATELLITE  WEIGHT 
MENS  IONS 
EQUIPMENT  BAY 
MISSION  EQUIPMENT 
YOTAL  SATELLITE 
PE  NTS  OF  INERTIA 


NTER  OF  GRAVITY  29.8  I 

ILITY 

IGURAT  ION SINGLE  SYSTEM 

OGEE /PERIGEE/ INCL IN AT ION 
SSION  LIFETIME 
AN  MISSION  DURA T I ON 
LIABILITY 


T «»  126 A. 9 LBS  ( 

LENGTH 

AO .0  IN. ( 1.02 

20.9  I N • ( .53 

60.9  I N • ( 1.55 

(SLUGS *FT**2)  IXX  » 

X-CG 

29.8  IN. ( .76 


66.7 

3A.8 


LAUNCH  HEIGHT 
HEIGHT 


13X2, 


227. A 


’ I N • ( 
I IN • ( 

IYY  » 
Y-CG 
) IN  .( 


1.69  M) 
.88  M) 

702237.1 

0.00  Ml 


66.7 

3A.8 


LBS  ( 
WIDTH 

7 I N o ( 

8 I N.  ( 


19323. /19323, 
60.0 ( MO  I 
A9.7(M0) 
.606 


ESA  GEO  C03-2-5,  Co?-X-6> 


* * * SUBSYSItH  UfcSCKI PFIUNS  OESIGN  NUMBER  !♦■*** 


STABILIZATION  AND  CONTROL  „ ....  ....... 

CONFIGURATION HASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  2 2 

WEIGHT  5 8.*0'  LBS 
RELIABILITY 
IERR  10 


2 

VOLUME 

.9856 


1 .77(FT**3) 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT  _ 

EQUIPMENT  CODE  IDENTIFIER  818  83*  906  1003  *99  203  1130 

EQUIPMENT  QUANTITIES  18  6 5 9 Z 1 1 

WEIGHT  278.59  LBS  VOLUME  6.92(FT**3) 

DRY  WEIGHT  7*.27(L8S),  EXPENDABLE  WEIGHT 

RELIABILITY  .9007 

IERR  11 


POWER  REQUIREMENT 78,9 


509  701  1203  603 

12  11 
POWER  REQUIREMENT1 
20*.32UBS) 


°*5 


A PROCESSING  AND  IN! 
ONFIGURATION S PI 


ITRUMENTATION 
; C I A L PURPOSE 


EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  80.51  LBS 
RELIABILITY 
IERR  2 


PROCESSOR  ( DTUI 


203  3*5  *03 

13  1 

VOLUME 
.93*2 


COMMUNICATIONS  „ 

CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  202  ‘ 

EQUIPMENT  QUANTITIES  1 

WEIGHT  *2.8*  IBS 
RELIABILITY 
I ERR *********** **** 


103 
1 


306  *01 
2 2 
VOLUME 
• 9810 


1 ,67( FT**3I 


PLUS  DOWNLINK 
50  3 603  202 
3 1 I 

1 .75 ( FT**3) 


ruHCK  REQUIREMENT 


63.5 


312 

2 

POWER 


REQUIREMENT 


35.* 


FLFCTRICAL  POWER 

CONFIGURATION  - - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAV 
EQUIPMENT  CODE  IDENTIFIER  *09  515  266  650  70  2 

MUIWHT  S48Slmj  ■ * ^ VOLUME 

HARNESS  WEIGHT  ' 68.3(LBS)»  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .8280 


POWER  DISSIPATION 
50. SUBS) 


107.6 


MISSION 


EQUIPMENT 
IGHT 


WEIGHT  , 290.00 
RELIABILITY 


LBS  VOLUME 

-.9000 


11  ,*8( FT**3) 


POWER  REQUIREMENT  320,0 


WATTS 

'/WATTS  ' 

WATTS 

WATTS 

WATTS 

WATTS 


VI- 


♦ * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTRQL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


1T.0  (FT*+2), 

15  93  *9 (BTU/HR) * 

O.O(WATT-IN), 
3*8  (FT) 

123.2  ( BTU) 


THERMAL  CONTRQL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE ) 


UNIT 


I ERR 


TOTAL 

1100001011 


WEIGHT 

12.9 

4.0 

3.1 

10.8 

30.7 


STRUCTURES 

SKIN  THICKNESS  .016  (IN) 

STRINGER  NO.»THICKNESS#HT. 

FRAME  NO. .THICKNESS# HT. 

GRID  BEAM  THICKNESS 

EN DC  OVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT • 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE 
AVERAGE  HEAT  LOAD 


(LBS) 


H.P, 


.9  CFT+*2) 
17.9  (FT**2) 
90.01BTU/HR) 
1683 .9 ( BTU/HR) 
616.5  I WATT— IN) 
1698.2  (BTU/HR) 


187.  # 81910.347  (IN), 

5.  # .108  (IN), 

.143  (IN),  SPACING  4.026  (IN), 

.030  (IN),  CENTER  0.000  (IN), 

134.0  (LBS) 


HEIGHT 

AFT 


.377 

.541 

2.013 

.030 


(IN) 

(IN) 

(IN) 

(IN) 


23.6 

t7.a 


(lb; 

f i n< 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL 

IDENT 

TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

1601 

VALVE  DRIVER  ASSY 

2 

1.6 

.2 

1.0 

2203 

CONTROL  ELECTRNCS 

2 

7.1 

.1 

62.0 

1815 

EARTH  SENSOR 

2 

15.* 

.5 

15.6 

1303 

REACTION  WHEEL 

2 

5.1 

.1 

• 3 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

818 

THRUSTER 

18 

.* 

.0 

0.0 

83* 

THRUSTER 

6 

.7 

.0 

.1 

906 

ISOLATION  VALVE 

5 

.7 

.1 

0.0 

1003 

FI  ITER 

9 

.5 

.1 

0.0 

*99 

PRESSURE  REGULATR 

2 

*.l 

.* 

0.0 

203 

ISOLATION  VALVE 

1 

6.0 

.6 

0.0 

1130 

TANK 

1 

17.3 

3.2 

0.0 

509 

TANK 

1 

16.0 

.6 

0.0 

701 

RELIEF  VALVE 

2 

• 2 

• 0 

0.0 

1203 

FILL  ♦ ORAIN  VALV 

1 

• 2 

.0 

0.0 

603 

FILL  ♦ VENT  VALVE 

1 

.1 

.0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT  UNIT 


IDENT  TYPE 

UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

203  OIGITAL  TELEMETRY 

1 

8.9 

.2 

3.0 

203  DIGITAL  TELEMETRY 

1 

8.9 

.2 

3.0 

3*5  TAPE  RECOROER 

3 

16.8 

.* 

25.0 

*03  CO  HMD  DEC  OD+DIS  TR 

1 

12.3 

. 2 

7.5 

COMMUNICATIONS 

IDENT  TYPE 

UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

202  ANTENNA 

' 1 

8.* 

.7 

0.0 

103  BASE8ND  ASSY  UNIT 

1 

2.0 

.0 

.5 

306  TRANSMITTER 

2 

2.1 

.0 

10.9 

*01  RECEIVER 

2 

3.9 

.1 

6.3 

503  COMMAND  SXG  COND 

3 

1.5 

.0 

.9 

603  DIPLEXER 

1 

3.1 

• 0 

1.0 

202  ANTENNA 

1 

8.* 

.7 

0.0 

312  TRANSMITTER 

2 

2.2 

.0 

15.8 

“IK 


ESA  GEO  CO 3—2-5 , 


* ♦ ASSEMBLY  DESCRIPTIONS  CCONTINUED) 
ELECTRICAL  POWER 

IOENT  TYPE 
409  DISCHGE  REGULATOR 
515  SHUNT  REGULATOR 
266  BATTERY 
650  BATTERY  CHARGER 
702  POWER  CONTROL 


NO.  ul 

JNIT 

UNIT 

UNIT 

EIGHT 

VOLUME 

POWER 

2 

20.3 

1.3 

0.0 

9 

2.3 

.0 

0.0 

2 

55  .4 

• 3 

0.0 

2 

9.7 

.2 

9.0 

1 

9.4 

.6 

0.0 

WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  290.0 

STABILITY  AND  CONTROL  56. 4 

AUXILIARY  PROPULSION  74,3 

DATA  PROCESSING  80.5 

COMMUNICATIONS  42.8 

SaTTER  1ES  110.9 

POWER  CONTROL  89.9 

SOLAR  ARRAY  50.8 

HARNESS  68.3 

STRUCTURE  155.6 

SOLAR  ARRAY  DRIVE  8.4 

THERHAL  CONTROL  30.7 

DRY  WEIGHT  1060.6 

PROPELLANT  204.3 

SATELLITE  ADAPTER  47.9 


TOTAL  LAUNCH  WEIGHT  1312.8 


osx-l  A 


1 70S  F/0  C09-1-2 


* * * 


CYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * * ♦ ♦ 


STABIL 

CONF 

PO 

AUXI L I 
CONF 
TO 

DATA  P 
CONF 
CO 
CD 


IZ  AT  ION  AND  CONTROL 

M'SScmIc yA-ss  ',0HEHTun  “HKl 

ARY  PROPULSION  cwuuwu iucu. i 

I9PR£I£PN  — MONOPROPELLANT 
TAL  IMPULSE  * 15399.  ( L B-SFT  » 

ROCESSING  AND  INSTRUMENTATION  * ’ 

JSuf  Conoco  at  r^^fcSHcPURP0Se  PROCESSOR 

diUtaoi  OPERATiGNS  RATE  - 12600. € IPS  I 

n1hberLof  commands  ensineerimg  data 

NUMBER  OF  MAIN  FRAME  WORDS  256^ 

PAIN  FRAME  SAMPLE  RATE  I25! 

MAIN  FRAME  WORD  LENGTH  a! 

NUMBER  OF  SUBFRAMES  a! 

CUUCOiur  nivr  “ • 


CQMMUN 

CONF 

PR 

SE 

ELECT  R 
CONF 
PO 
TO 
IN 
BE 

VEHICL 
CONF 
WE 
D I 


SUBFRAME  RATE 

NUMBERnOF  WORDS  PER  SUBFRAME 

UN  I FI  EO  LINK-CQHMON  At 
IMARY  DOWNL^K  DATA  RATE  « J 

PARATE  DOWNLINK  DATA  RATE  ■ 

1C AL  POWER 

IGURAT  ION SHUNT  -PADDLE  MOUNTED 

WER  REQUIREMENT  * 560.86 

TAL  SOLAR  ARRAY  AREA  97.71 

STALLEO  BATTERY  CAPACITY  29.00 

GINNING  QF  LIFE  POWER  1203.50 


1.0000 

69. 


MISSION  EQUIPMENT  DAI 

0. 

0. 

0. 

0. 

0. 


0.0000 

0. 


ANTENNAS 
256.000(KR PS ) 
0. 0001 KB  PS ) 


TAL  SOLAR  ARRAY  AREA 
STALLEO  BATTERY  CAPACI 
GINNING  QF  LIFE  POWER 
t SIZING 

IGURAT  I ON  - - CYLINDER 
T SATELLITE  WEIGHT  • 
PENSIONS 

EQUIPMENT  BAY  3 

MISSION  EQUIPMENT  2 
TOTAL  SATELLITE  5 

MENTS  OF  INERTIA  (SLUG 


SOLAR 
WATTS 
SO  FT 
AMP-HR 
WATTS 


ARRAY 


CE 

REHAB 

CONF 

AP 

MI 

ME 

RE 


NTER  OF  GRAVITY  31.8  I 

ILITY 

IGURAT  ION SINGLE  SYSTEM 

llf§6pf?fif!A4NCL,NAT,aN 

LIABILITY^  °URtTl°H 


T • 1295.3  LBS  C 

LENGTH 

32.9  I N • { .89 

25.7  IN. ( .65 

58.6  IN  • ( 1.99 

(SLUGS  +F  T**2 ) IXX  - 
X-CG 

31.8  IN . ( .81 


59.9 

92.8 


LAUNCH  WEIGHT  * 1292 

HEIGHT 


IN.< 
IN.  ( 


212.8 


IYY  » 
Y-CG 
0.0  IN  * ( 


1.39  M) 
1.09  M) 

568273.0 

0.00  M) 


59.9 

92.8 


LBS  ( 
WIDTH 
9 I N • ( 

8 IN.  ( 


586.3 


I - 1126980*0 

0.0  IN. ( 0.00  HI 


950./  950./ 

36.0 ( MO) 
31.9 ( MQ ) 
.712 


98.7 


/ ftr-jK 


ITQS  F/0  CQ4-1-2 


*.*  SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * ♦ 


stconfigurationn-  -°mIsslekpulsiqn  with  pitch  momentum  wheel 

EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  2 2 

WEIGHT  58. AO  LBS 
RELIABILITY 
I ERR  10 


2 

VOLUME 
• 9946 


l «77|FT+*3> 


AUXILIARY  PROPULSION  ..  ... 

CONFIGURATION MONOPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  818  834  906  1003 

EQUIPMENT  uUANT ITIES  . 18  4 5 9 

WEIGHT  148.13  LBS  VOLUME  . . . - 

DRY  WEIGHT  60.63ILBS),  EXPENDABLE  WEIGHT 

RELIABILITY  .9655 

IERR  10 


49  9 203  1121 

2 11 
4.89(FT**3> 


DATA  PROCESSING  AND 
CONF  IGURAT  ION 


INSTRUMENTATION 
GENERAL  PURPOSE  PROCESSOR 


EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  „ 2 

WEIGHT  89.78  LBS 
RELIABILITY 
IERR  1 


203  348  403 

12  1 
VOLUME 
.8955 


C°CONF  IGURATIQN UNIFIED  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  22  7 ‘ 

EQUIPMENT  QUANTITIES  2 

WEI6HT  25.34  LBS 
RELIABILITY 
I ERR* ****** ******** 


303  401 

2 2 
VOLUME 
.9927 


106 

2 


• 95  C FT**3) 


503  603 

3 1 

• 331 F T**  3) 


ELCONF  IGURAT IONK-  - SHUNT  -PADDLE  MOUNTED  SOLAR  ARRAY 
EQUIPMENT  CODE  IDENTIFIER  112  221  306  1202 

EQUIPHENr  8¥i&SPI6!„.00'l#|*  2 V0LSHE  1 1<27IFT«3> 

HARNESS  WEIGHT  60.5(LBS>#  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .9263 


MISSION  EQUIPMENT 


RE^ABILITY 


540.00  LBS 


VOLUME 

.9000 


2l.36(FT**3> 


POWER  REQUIREMENT  ’ * 78,9  WATTS 


506  701  1203.  603 

PaU£R2REQUIREHeNT  .3  WATTS 

87.491  LBS ) 


POWER  REQUIREMENT  35.?  WATTS 


POWER  REQUIREMENT  18.4  WATTS 


POWER  DISSIPATION  469.4  WATTS 
6 8.0 (LBS I 

POWER  REQUIREMENT  305.0  WATTS 


ITDS  F/O  CG9-1-2 


* * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


19,7  (FT*+2)» 

1899,3  (BTU/HR) * 

19260,6 (WATT-IN)# 
3,7  (FT) 

117,2  (BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

llilOUOll 


WEIGHT 

11,0 

3.8 

2.9 
12.5 

”Io7i 


STRUCTURES 

SKIN  THICKNESS  .016  (IN) 

STRINGER  NO. .THICKNESS#  HT, 

FRAME  NO.#THICKNESS#HT. 

GRID  BEAM  THICKNESS 

ENDCCVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT . 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 

V AR lkaL6AJ§ Rdu8?xSc E H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


♦ 8 
20.5 


(FT**2) 


( FT**2) 

63.6 ( BTU/HR i 

lS42:!i8m25&, 


758 
1999.9 


(BTU/HR) 


170.  # 3995.825 

5.  # .098 

,192  (IN)#  SPACING  3.992 

.030  (IN)#  CENTER  0.000 

86.5  (LBS) 

26.5  (LBS) 

97.3  (LBS) 


(IN)# 

(IN)# 

(IN)# 

(IN)# 


HEIGHT 

AFT 


• 390 
.988 
1.996 
.030 


(IN) 

(IN) 

(IN) 

(IN) 


?£  e-//\ 


ITOS  F/O  C 04-1^2 


ASSEMBLY  DESCRIPTIONS  OESIGN  NUMBER 

STABILIZATION  AND  CONTROL 
. UNIT  UN 

IPENT..  . TYPE NO.  WEIGHT  VOL 


IDENT  TYPE 

1601  VALVE  DRIVER  ASSY 
2203  CONTROL  ELECTRNCS 
1815  EARTH  SENSOR 
1303  REACTION  WHEEL 


UNIT 

WEIGHT 

1.6 

7.1 
15.4 

5.1 


UNIT 

VOLUME 

• 2 
.1 
.5 
.1 


AUXILIARY  PROPULSION 

IDENT  TYPE 
818  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  IS  CL  AT  ION  VALVE 
1121  TANK 
506  TANK 

701  RELIEF  VALVE 
1203  FILL  * DRAIN  VALV 
603  FILL  ♦ VENT  VALVE 


UNIT 

WEIGHT 

.4 

.7 

.7 

.5 

4.1 

6.0 

17.0 

6.1 
.2 
.2 
e 1 


UNIT 

VOLUME 

.0 
• 0 
.1 

.1 
.4 
• 6 
1.6 
• 2 
.0 
.0 
.0 


OATA  PROCESSING  AND  INSTRUMENTATION 


IDENT  TYPE 
103  GEN  PURP  PROCESR 
203  DIGITAL  TELEMETRY 
348  TAPE  RECORDER 
403  COPMD  DECQD+DISTR 


UNIT 

WEIGHT 

12.8 

8.9 

21.5 

12.3 


UNIT 

VOLUME 

.0 

.2 

.2 

.2 


COMMUNICATIONS 

IDENT  TYPE 
227  ANTENNA 
106  BASEUND  ASSY 
303  TRANSMITTER 
401  RECEIVER 


UNIT 


s?ra„siG  C0N0 


UNIT 

WEIGHT 

.8 

2.0 

2.2 

3.9 

1.5 

3.1 


UNIT 
VOLUME 
.0 
.0 
.0 
.1 
• 0 
.0 


* 


7<r£Z-\l\ 


UOS  F/O  C04-1-2 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
112  SHINT  REGULATOR 
221  BATTERY 
306  8A1TERY  CHARGER 
1202  POWER  CONTROL 


UNIT 

WEIGHT 

1.4 

25.3 

12.8 

11.6 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUN  ICATI0NS 
BATTER  IES 
POWER  CONTROL 
SOLAR  ARRAY 
HARNESS 
STRUCTURE 
SOLAR  ARRAY  DRIVE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPEL  LANT 
SATELLITE  ADAPTER 


WEIGHT 

540.0 

56.4 
60.6 
89.8 
25  .3 
50.6 

53.4 
68.0 

60.5 
109.6 

11  .3 

30.3 
1157*8 

87.5 

47.3 


TOTAL  LAUNCH  WEIGHT  1292-6 


UUIHO 


0.0 

0.0 


<r  S E i A 


NCAA  F/0  CQ4-1-3 


* * *.  SYSTEM  0 ESC R IP T ION DESIGN  NUMBER  1 * * * * 

STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

POINTING  ACCURACY  - .200000(065.) 

AUXILIARY  PROPULSION 

CONFIGURATION HONOPROPELLANT 

TOTAL  IMPULSE  « 15413.  (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  GENERAL  PURPOSE  PROCESSOR 

COMPUTER  OPERATIONS  RATE  « 12600. (IPS) 


12600. 


CD  PI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORO  l ENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMON  ICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON 

PRIMARY  DOWNLINK  DATA  RATE  <* 
SEPARATE  DOWNLINK  DATA  RATE  - 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT  -PADDLE  MOUNT 

PQuER  REQUIREMENT  655. 

TOTAL  SOLAR  ARRAY  AREA  123. 

INSTALLED  BATTERY  CAPACITY  . 28. 
BEGINNING  OF  LIFE  POWER  1520. 


ENGINEERING 


DATA 

32. 

256. 

125. 

8. 

A. 

I. 0000 

64. 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 

0. 

0. 

0.0000 

0, 


ANTENNAS 
256.000CKB  PS  ) 
0.000 ( KB  PS) 


VEHICLE  SIZING 
CON  F IGURAT  ION 


AREA 

CAPACITY 

POWER 


MOUNTED 

655.86 

123.44 

28.00 

1520.50 


- CYLINOER 
WEIGHT  « 


WET  SATELLITE  WEIGH 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


CENTER  OF  GRAVITY  32.0  I 

RELIAB  ILITY 

CONFIGURATION SINGLE  SYSTEM 

APOGEE /PERIGEE /INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


T * 1360.0  LBS  ( 

LENGTH 

32.6  IN.(  .83 

26.6  IN • I .68 
59.2  IN.t  1.50 

(SLUGS ♦?  T**2 ) IXX  - 


SOLAR  i 

AMP-HR 

WATTS 

616.9 


ARRAY 


54.3 
44.  3 


LAUNCH  WEIGHT 
HEIGHT 


1411.3 


X-CG 

N»  ( 


I I N « ( 
t IN.t 

IYY  - 
Y-CG 
I IN.C 


1.38  M) 
1.13  HI 

625671. 2 

0.00  M) 


54.3 

44.3 


LBS  ( 
WIDTH 
3 IN*  < 

3 IN.  ( 


450./  450./  98.7 

36.0 ( MO) 

31.3 (MO) 

.703 


?£•*•-/  A 


NCAA  F/O  C 04-1-3 


♦ * ♦ SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMRFR  1 * * * * 
STABILIZATION  and  control 

iS8lfel5ri§hTffsllHliS^alas*1,lTS-JiT^r"E,,TO" WH661 

ol^rADri  ttS8*^0  LBS  VOLUME 

RELIABIUTY  .9946 

I ERR  lO 


l .77tFT**3» 


AUXILIARY  PROPULSION 

CONFIGURATION  - - HON QPRQPE LL ANT 

IouiphISt  auSimriES1818*  “it  83J  ,0t  l0°?  ”1  ?03  im 

WEIGHT  140.21  LBS  VOLUME  4.09(FT**3I 

reliability  EXPEN0ABLE  ME*G*T 

IERR  10 


DATA  PROCESSING  AND 
CONFIGURATION 


equipment  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  2 

WEIGHT  89.78  LBS 
RELIABILITY 
IERR  L 


INSTRUMENTATION 
GENERAL  PURPOSE  PROCESSOR 


203  348  403 

12  1 
VOLUHE 
.8955 


COMMUNICATIONS 

EOUIMENfcOOE'lDEtilSFilR  ^K-COHHOK.ANTENHAS  . 
EQUIPMENT  QUANTITIES  2 

WEIGHT  25.34  IBS 
RELIABILITY 
IERR*** ****** ****** 


106 
2 


303  401 

2 2 
VOLUME 
.9927 


•95(FT**3» 


503  603 

3 1 

.331  FT**3) 


ELECTR  ICAL  . 

CONF  1GUR  AT  ION  - - 
EQUIPMENT 
EQUI  PMENT 


POWER 

SHUNT  -PADDLE  MOUNTED  SOLAR 

0UAwrrrTcltFIeR  ZZ%  302  l202 

QUANTITIES  12  2 2 1 

WEIGHT  127.79  LBS  VOLUME 

HARNESS  WEIGHT  65. 9(18S>#  SOLAR 

RELIABILITY  .9146 


ARRAY 


1 ,00( FT**3) 
ARRAY  WEIGHT 


MISSION  EQUIPMENT 

WEIGHT  600.00 
RELIABILITY 


LBS  VOLUME 

.9000 


23.73(FT**3I 


POWER  REQUIREMENT 


506  701  1203  603 

12  11 
POWER  REQUIREMEN 
B7.58U0S) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


POWER  DISSIPATION 
86.0UBS) 


POWER  REQUIREMENT 


78.9  WATTS 
i3  WATTS 

35.7  WATTS 

18.4  WATTS 

645.8  WATTS 
400.0  WATTS 


-IK 


NCAA  F/G  CQ6-1-3 


* * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


tw 

M 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


26.0  (FT**2)# 

2316. 8 (BTU/HR) # 

23671. 2(WATT-IN)# 
3.7  (FT) 

117.2  ( BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
FEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

1111011011 


WEIGHT 

11.0 

3.9 

2.9 
15.2 

33.0 


STRUCTURES 

SKIN  THICKNESS 
STRINGER  NO. #THICKN£ 

FRAME  NQ.#THICKNE 
GRID  BEAM 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 
SOLAR  ARRAY  BOOM  AND  DRIVE  UT . 
ADAPTER  WEIGHT 


.017  (IN) 
»HT. 

* HT  • 

THICKNESS 


BATTERY  RADIATOR  AREA 
TOTAL  RAOIA  TOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


1.2  ( FT*+2) 
25.2  ( FT  + ♦2) 
115 .0 ( BTU/HR) 
2631 .8 ( BTU/HR) 
765.8 (WATT— IN) 
1818.3  (BTU/HR) 


166.  , 3965.825 

5.  , .099 

.168  (IN),  SPACING  6.177 

.030  (IN),  CENTER  0.000 

91.6  (LBS) 

29.5  (LBS) 

51.3  (LBS) 


(IN)# 
(IN)# 
( IN)# 
(IN)# 


HEIGHT 

AFT 


• 366 
.697 

1.089 

• 030 


UN) 

(IN) 

H8I 


if  2r-//\ 


NCAA  f/0  CQ4-1-3 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER 


STABILIZATION  AND  CONTROL  unit 

IDENT  TYPE  NO.  WEIGHT 
1601  VALVE  DRIVER  ASSY  2 1.6 
2203  CONTROL  EL  ECTRNCS  2 7.1 
1815  EARTH  SENSOR  2 15. * 
1303  REACTION  WHEEL  2 5.1 


UNIT 

VOLUME 

.2 

.1 


AUXILIARY  PROPULSION 

IDENT  TYPE 
818  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1121  TANK 
.506  TANK 
701  RELIEF  VALVE 
1203  FI  LL  + DRAIN  VALV 
603  FILL  ♦ VENT  VALVE 


UNIT 

WEIGHT 

.4 


17.0 

6.1 

.2 

.2 

.1 


UNIT 

VOLUME 

• 0 
.0 
.1 
. 1 
.4 
.6 
1.6 
• 2 
• 0 
.0 
.0 


DATA  PROCESSING  AND  INSTRUMENTATION 

il  nr  t* 


IDENT  TYPE 
103  GEN  PURP  PROCESR 
203  DIGITAL  TELEMETRY 
348  TAPE  RECORDER 
403  CO AMD  DEC QO  + D ISTR 


UNIT 
WEIGHT 
12.8 
8 .9 
21.5 
12.3 


UNIT 

VOLUME 

.0 

.2 

.2 

.2 


COMMUN  ICATIONf 

IDENT  TYPE 
227  ANTENNA 
106  BASEBND  ASSY  UNIT 
303  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 


UNIT 

WEIGHT 

.8 

2.0 

2.2 

3.9 

1.5 

3.1 


UNIT 

VOLUME 

.0 

.0 

.0 

.1 

.0 

.0 


+ 


4SC-IA 


NCAA  F/0  C04-1-3 


* f ♦ ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 


IDENT  1YPE 
130  SHUNT  REGULATOR 
224  BATTERY 


309  BA 


1202  PO 


CHARGER 


ONTROL 


UNIT  UNIT  UNIT 

WEIGHT  VOLUME  POWER 
2.7  .0  0.0 

29.1  .2  0.0 


(EIGHT  SUMHARY 


NAPE 

WEIGHT 

MISSION  EQUIPMENT 

600.0 

STABILITY  AND  CONTROL 

58. 4 

AUXILIARY  PROPULSION 

60.6 

OATA  PROCESSING 

89.8 

COMMUNICATIONS 

25.3 

BATTERIES 

58.2 

•POWER  CUNTROL 

69.6 

SOLAR  ARRAY 

86.0 

HARNES  S 

65.9 

STRUCTURE 

111.4 

SOLAR  ARRAY  DRIVE 

14.3 

THERMAL  CONTROL 

33.0 

DRY  WEIGHT 

1272.4 

PROPELLANT 

87.6 

SATELLITE  ADAPTER 

51.3 

TOTAL  LAUNCH  HEIGHT  1411.3 


METEOSAT  F/Q  C04-2-2 


♦ * * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  l * * * * 

STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

POINTING  ACCURACY  ■ . 200000 ( DEG* I 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONO0 RQPELL ANT 
TOTAL  IMPULSE  ■ 25784  • (LB-SEC) 

IATA  PROCESSING  AND  INSTRUMENTATION 
CONFIGURAT^N  - - SPECIAL  PURPOSE  PROCESSOR  (OTU) 

COMPUTER  OPERATIONS  RATE  ■ O.(IPS) 

C0ELI£2LL  ENGINEERING 

NUMBER  OF  COMMANDS 

NUMBER  OP  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

9F  W0,DS  pe*  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

PRIMARY  DOWNLINK  DATA  RATE  • 4.000<KBPS) 

ELECTRICALTPDWERNLINK  °&rA  RAT£  * 128.000CK8PS) 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


DATA  MISSION  EQUIPHENT  DATA 
32,  0. 

32.  128.. 

10.  100. 

a.  8. 

3.  2. 

• 125  C l.Uuu 

64.  64.1 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION CYLINDER 

WET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY 


337.41 
142.  18 
28.00 
459.90 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


MISSION  EQUIPMENT 
TOTAL  SATELLITE 


1307.1  LBS 
LENGTH 
62.5  IN. ( 1 

20.9  IN. ( 
83.4  I N . ( 2 


( 592.9  KG) 


MOMENTS  OF  INERTIA  ( S LUG$*F T*+2 ) IXX 


.59 

.53 

.12 


M 

M) 

M) 


104.2 

34.8 


LAUNCH  WtlGHT 
HEIGHT 


1364.7 


IN  * < 
IN.  ( 


2.65 
• 88 


M ) 
M) 


104.2 

34.8 


LBS  ( 
WIDTH 


619.U  KG! 


IN.  ( 
IN.  ( 


2.65 
• 88 


H> 

H> 


CENTER  OF  GRAVITY  46.1  IN 

RELIABILITY 

CONFIGURATION  SINGLE  SYSTEM 

A°QGEE/ PERIGEE /INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


K-?G 


358.9  IYY  ■ 1653353.2 


1.17  H) 


19323./ 19323./ 
60.0 (MO) 

50 . 7 ( MO) 
.603 


0.0  IN 


0.0 


t-cj 


0.00  M) 


IZZ  - 1653353.2 

Z-CG 


0.0  X N. ( 0.00  H) 


HETEOSAT  F/Q  C04-2-2 


♦ * * ' SUBSYSTEM  DESCRIPTIONS DESIGN  NUMBER  1 + ♦ *.  * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203  : 

EQUIPMENT  QUANTITIES  I 

WEIGHT  A3. 50  LBS 
RELIABILITY 
IEPR  0 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOP RQPELL ANT 


EQUIPMENT 

EQUIPMENT 


COOE  IDENTIFIER 
QUANTITIES 

(Might223*  33 

RELIABILITY 
I ERR 


303  403  603 

112 
VOLUME 
.9618 


1003 

9 

IE 


006  1413 
2 1 
l.80(FT**3> 


1118 

2 


.33(LBSy?LKpENDA8LE*WeiGi5l*3> 

.8252 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION,. SPECIAL  PURPOSE  PROCESSOR  (OTUI 


[PMc  NT 
CP  MG  NT 


CODE  IDENTIFI 
QUANTITIES 
WEIGHT  80. 
RELIABILITY 
TERR 


COMMUNICATIONS 

CONFIGURATION UNIFIED 

EQUIPMENT  COOE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  37.42 
RELIABILITY 


I ERR******** ******* 


203  203  345  403 

113  1 

LBS  VOLUME 

.9342 


LINK-COMMON  ANTENNAS 
202  103  306  401 

112  1 
LBS  VOLUME 

.9570 


1.67(FT**3) 


PLUS  DOWNLINK 
503  603  202 

2 11 
l.68(FT**3> 


ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  128*99 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  290.00 
RELIABILITY 


BODY 

103 

8 

LBS 


MOUNTED  SOLAR  ARRAY 
224  309  1202 

2 2 1 

VOLUME  2 »01( FT**3) 

72 • 2 ( L B$ )#  SOLAR  ARRAY  WEIGHT 
• 9442 


VOLUME 

.9000 


ll«48( FT**31 


POWER  REQUIREMENT 


518  701  1203  603 

12  11 
.POWER  REQUIREMENT 
154 .99 (L8S) 


POWER  REQUIREMENT 


312 

2 

POWER  REQUIREMENT 


POWER  DISSIPATION 
69*  9 {L  BS) 


POWER  REQUIREMENT 


10*4  WATTS 
1.0  WATTS 

. 63.5  WATTS. 

35.4  WATTS 

31.7  WATTS: 
170.0  WATTS 


METEQSAT  F/O  C04-2-2 


* * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


< 

T 

h 


THERMAL  CONTROL' 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


8«2  (FT**2)#  BATTERY  RADIATOR  AREA 
784, 9( BTU/HR) * BArT£R?AH5 ATER  POWER 
75 36. 3( WATT-IN)*.  VARIABLE ACONDUC VaNCE 

ei:?  \Ijj i)  AVSRAGe  HHAT  LDAD 


H.P, 


1.2.  (FT**2) 
9. A (FT**2> 
115.0(BTU/HR) 

8 99*9 ( BTU/HR) 
1079*1 (WATT-IN) 
956.0  (BTU/HR) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


WEIGHT 

23.0 

5.5 

2.1 

5.2 


(L8S) 


I ERR 


TOTAL 

1100010111 


35.8 


STRUCTURES 

SKIN  THICKNESS  .015  (IN) 

STRINGER  NO. # THICKNESS* HT,  ' 
£°AME  NO  .#  THICKNESS#  HT. 

GRID  Be  AM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD  * 
EQUIPMENT  BAY  STRUCTURE  WT. 

mf?e$R5£iG8?°M  *N0  0,IVE  WT* 


240.  . , 81910.347 

.134  (IN)#  SPACING  3*788 

.030  (IN)#  CENTER  oloOO 

141.1  (LBS) 

0.0  (LBS) 

57.7  (LBS) 


UN)» 

.457  ( 

IN) 

|n># 

• 656  ( 

IN) 

UN)# 

HEIGHT 

1.894  ( 

IN) 

(IN)# 

AFT 

• 030  1 

!in) 

£frZ-ll\ 


HETEDSAT  F/0  C04-2-2 


ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER 


STABILIZATION 


CONTROL 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SFNSQR 
403  NUTATION  DAMPER 
603  CONTROL  ELECTRNCS 
606  EARTH  SENSOR  ASSY 
1413  POWER  CONVERTER 


1.6 

.3 

2.8 

7.4 

4.1 

15.9 


UNIT 

VOLUME 

• 1 
.0 
.3 
.4 
.1 
.4 


AUXILIARjY  PROPULSION 

IDENT  TY°  F 
834  THRUSTER 
834  THR'US  TE  R 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGUL4TR 
203  ISOLATION  VALVE 
1118  TANK 
518  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT 
WEIGHT 
.7 
.7 
.7 
.5 
4.1 
6.0 
10.2 
16.2 
.2 
.2 
• 1 


UN  IT 
VOLUME 

*0 
.0 
.1 
.1 
.4 
.6 
1 .3 
1.0 
.0 
.0 
.0 


DATA  PROCESSING 


INSTRUMENTATION 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
203  DIGITAL  TELEMETRY- 
345  TAPE  RECOROER 
403  COMMD  DECOD  + OIS  TR 


UNIT 

WEIGHT 

8.9 

8.9 

16,8 

12.3 


UNIT 

VOLUME 

• 2 
.2 
.4 
.2 


COMMUNICATIONS 


IDF  NT 
202  ANTENNA 
103  BASE8ND  ASSY  UNIT 
•306  TRANSMITTER 
401  RFC  El  VER 
503  COMMAND  SIG  COND 
603  DIPLEXER 
202  ANTENNA 
312  TRANSMITTER 


TYPE 

TENN; 


UNIT 

WEIGHT 

8.4 


UNIT 

VOLUME 

.7 


* 


far-iK 


METEOSAT  F/Q  C04-2-2 


* * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
103  SHUNT  REGULATOR 
224  BATTERY 
. 309  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT  UNIT  UNIT 

WEIGHT  VOLUME  POWER 
4*2  *1  0*0 

29*1  ,2  0.0 

12,9  ,2  0.0 

11,6  .3  0.0 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  290.0 

STABILITY  AND  CONTROL  27.6 

AUXILIARY  PROPULSION  68.3 

DATA  PROCESSING  80.5 

COMMUNICATIONS  37.4 

BATTERIES  58^2 

POWER  CONTROL  70. B 

CONVERTERS  15.9 

SOLAR  ARRAY  69.9 

HARNESS  72.2 

STRUCTURE  325^4 

THERMAL  CONTROL  35.8 

ORY  WEIGHT  1152,1 

PROPELLANT  155.0 

SATELLITE  ADAPTER  57.7 


TOTAL  LAUNCH  WEIGHT  1364.7 


GMS  C04-2-4 


*.  + ^ SYSTEM  DESCRIPTION DESIGN  NUMBER  l ♦ * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  I 

POINTING  ACCURACY  - 
AUXILIARY  PROPULSION 

CONFIGURATION  HONOPI 

TOTAL  IMPULSE  » 

DATA  PROCESSING  AND  INSTRI 

CONFIGURATION  SPcCI, 

COMPUTER  OPERATIONS  R , 
CDPI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  Oc  MAIN  FRAM 
MAIN  FRAME  SAMPLE  R 
MAIN  FRAME  WORD  LEM  i 
NUMBER  OF  SUB  FRAMES 
SUBFRAME  RATE 
NUMBER  OF  WORDS  PER 
CGMMUNT CATIONS 

CONFIGURATION UNI  FI 

PRIMARY  DOWNLINK  DATA 
SEPARATE  DOWNLINK  DAT, 
ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT 
POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  ARE, 
INSTALLED  BATTERY  CA», 
BEGINNING  OF  LIFE  POW 
VEHICLE  SIZING 

CONFIGURATION  - - CYLIMI 

ISfJMF6  «ieHT 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA  IS 


EXPULSION  WITH  PITCH  MQMEN I un  WHtfcL 
• 2000001  DEG* l 

ROPELL  ANT 
35996. (LB-SEC) 

UMENTATION 

AL  PURPOSE  PROCESSOR  IDTUI 
ATE  - 0 • I IPS > 


E WORDS 


SUBFRAME 


ENGINEERING  DATA 
32. 

64. 

16  . 

9. 

3. 

1*0000 

32. 


MISSION  EQUIPMENT  DATA 

O.i 

128.. 

100. 

d.t 

2. 

1.0001 

64.- 


ED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
RATE  ■ 8.0001K8PS) 

A RATE  » 12  8. OQQt  KB  PS ) 


ANO  DISCHARGE  REGULATION 
556.58  WATTS 
A 63*67  SQ  FT 

ACITY  72.00  AMP-HR 

ER  810.66  WATTS 


- PADOLE  MOUNTED  SOLAR  ARRAY 


1388.8  LBS  ( 
LENGTH 


CENTER 


“USHminoH  - 


GRAVITY 


LENGTH 

37.8  IN. ( .96  M) 

24.8  IN. ( .63  M> 

62.6  IN. ( 1.59  M) 

LUGS*FT**2)  IXX  - 
X-CG 

32.2  IN* ( .82  M) 


630.0  KG) 


mrElSHT 


63.0  IN . ( 
41.3  IN • ( 


205.7 


IYY  • 
Y-CG 
0.0  IN . ( 


1.60  M ) 
1.05  M) 

768115.4 

0.00  M) 


WM  L8§iStm 

63.0  IN. ( 
41.3  IN .,( 


653.8  K6] 

1.60  M) 
1.05  M) 


IZZ  ■ 1055790.9 

Z G 

0.0  IN.l  0.00  K) 


NFIGURAT1QN  SINGL 

APOGEE/ PERIGEE/ INCL IN 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


6 SYSTEM 
ATION 


19323. /19323./ 
60.0 (MOJ 
49*6 { MO) 
.605 


^•r-/A 


GMS  C04-2-4 


* SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  l * * * * 

STCoJfIGURATIONN-  -°mIsSLEXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
EQUIPMENT  CODE  IDENTIFIER  1601  Z203  1815  1303 
MUIfKMT  OJjJNTJTieS  I 16  2 

....  RELIABILITY  .9418 

I ERR  10 

AUXILIARY  PROPULSION  _ 

CONFIGURATION MONO®  ROP  ELL  ANT  ....  ,QO  -n,  inn 

EQUIPMENT  CODE  IDENTIFIER  818  834  906  1003  499  203  1130 

EQUIPMENT  OUANTiriES78<eo  u18  9 iuUj,1 

DRY  WEIGHT  7L.27*LBS>#  EXPENDABLE  WEIGHT  .. 

RELIABILITY  .9007 

I ERR  11 


POWER  REQUIREMENT 


509  701  1203  603 

power2requ}rement 

204.521LBS) 


DATA  PROCESSING  AND 
CONFIGURATION  


EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  , 1 

WEIGHT  80.51,  LBS 

RELIABILITY 
I ERR  2 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  (DTU) 


203  345  403 

13  1 

VOLUME 
.9342 


^CONFIGURATION  - - UNIFIED  LI NK-COMMON_ ANT ENNAS 
EQUIPMENT  CODE  IDENTIFIER  202 
EQUIPMENT  3^NTITIES42i94  ^1 

i *«♦**+** 


306  401 

2 2 
VOLUME 
.9810 


103 


1.67(FT**3) 


PLUS  DOWNLINK 
503  603  202 

3 11 

1.75<FT**3) 


POWER  REQUIREMENT 


312 

POWER  REQUIREMENT 


ELCONFIGURATIONR SMUMTANDDISCHARGE ° 

EQUIPMENT  CODE  IDENTIFIER  406  515  263  650  702 

EQUIPMENT  gyANTITIES  2 8 2 2 2]35in„3) 

HARNESS  WEIGHT  66«5(LBS}»  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .8651 


PADDLE  MOUNTED  SOLAR  ARRAY 


POWER  DISSIPATION. 
44*  3 (LBS) 


MISSION  EQUIPMENT  /ac  ^ 
. WEIGHT  485.00 
RELIABILITY 


LBS  VOLUME 

.9000 


19. 18 { FT#*3I 


POWER  REQUIREMENT 


78.9  WATTS 
.3.  WATTS 

63. 5. WATTS 

....39ftft.NAi.ia_ 

94*0.  WATTS 

255.0  WATTS 


GMS  C04-2-4 


'■*  *.  SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

..HEAT  *»I  PE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


14,8. 

1377.HBTU/HR)# 

O.O(WATT-IN)# 
3.9  ( FT ) 

123.2  ( BTU) 


THERMAL  CONTROL  WEIGHT 


INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL- 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

1100001011 


WEIGHT 

12.6 

4.1 

3.1 
9.4 

29.1 


STRUCTURES 

SKIN  THICKNESS 
STRINGER  NO • » THI CKNE 
FRAME  ND.#THICKNE 
GRID  BEAM 

ENDCQV^R  THICKNESS-  . . 

EQUIPMENT  BAY  STRUCTURE  WT. 
SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


.017.  (IN) 

S#  HT. 

s*  thIckness 

FORWARD 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


.5  (FT**2) 
15.2  (FT**2> 
33. 3( BTU/HR) 
1410.4(BTU/HR) 
633.4 (WATT-IN 
1476.6  (BTU/HR) 


177, 

5. 

.150 

,030 


52, 


p 

81910. 347 

(IN). 

.375  ( 

p 

.108 

(IN)# 

HEIGHT 

.538 

( IN)# 

SPACING  4.226 

(IN)# 

2.113  ( 

(IN  )#  1 
9 (LBS 
6 (LBS 
6 (LBS 

:enter  o.ooo 

> 

! 

(IN)# 

AFT 

.030  ( 

a 

IN) 

IN) 

IN) 


A 


6HS  C04-2-4 


ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER 


STABILIZATION 


CONTROL 


IDENT  TYPE 

1601  VALVE  DRIVER  ASSY 
2203  CONTROL  ELECTRNCS 
1B15  EARTH  SENSOR 
1303  REACTION  WHEEL 


UNIT 
WEIGHT 
1 .6 

7.1 
...  15.  A 

5.1 


UNIT 

VOLUME 

• 2 
.1 
.5 
.1 


AUXILIARY  PROPULSION 

IDENT  TYPE 
818  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALV_ 
1003  FILTER 
499  PRESSURE  RFGULATR 
203  ISOLATION  VALVE 
1130  TANK 
509  TANK 

701  RELIEF  VALVE 


1203 

603 


RELIEF  VALVE 

Pitt  i KAIWiW 


UNIT 
WEIGHT 
• A 
.7 
.7 
.5 
4.1 
6.0 
, 17.3 
16.0 
.2 


UNIT 

VOLUME 

.0 

.0 

• 1 

.1 


DATA  PROCESSING 


INSTRUMENTATION 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
203  DIGITAL  TELEMETRY 
345  TAPE  RECORDER 
403  COMMO  06C0D+DISTR 


UNIT 

WEIGHT 

8.9 

8.9 

16.8 

12.3 


UNIT 

VOLUME 

.2 

.2 

.4 

.2 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103  BASFAND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  $ IG  CQND 
603  DIPLEXER 
202  ANTENNA 
312  TRANSMITTER 


UNIT 

WEIGHT 

8.4 


UNIT 

VOLUME 

.7 


6irr-\t\ 


GMS  C 04-2-4 


# * ASSEHBLY'DESCRIPTIONS  <CtWTIHUEO> 
ELECTRICAL  POWER 
IDENT  TYPE  NQ*  WEI 

1 V - K • i.  l.i  AO  n r Mil  l rnn  n 


406  0ISCHKE  REGULATOR 

ill  I^^r?eguula'°c 

650  9ATTERY  CHARGER 
702  POWER  CONTROL 


UNIT  UNIT  UNIT 

WEIGHT  VOLUME  POWER 

9.8  *2  0.0 

2.3  .0  0.0 

9.5  .4  0.0 

9.7  .2  9.0 

9.4  .6  0.0 


WEIGHT  SUMMARY 


name 

>If WJ. 


MTSSinW  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTERIES..  , 

POWER  CONTROL 
SCL4R  ARRAY 
HARNESS 
STRUCTURE 
SOLAR  ARRAY  DRIVE 
THERMAL  CONTROL 
DRY  WEIGHT 


PROPELLANT 

SATELLITE 


ADAPTER 


WEIGHT 

485.0 

43.0 

74.3 

80.5 

42.0 

99.0 

66.6 

44.3 

66.5 
145.7 

7.4 

29.1 
1184.3 

204,5 

52.6 


TOTAL  LAUNCH  WEIGHT  1441.4 


l^r- \h 


INTELSAT  V CCl-1-2 


* * * SYSTEM  DESCRIPTION DESIGN  NUMBER  1.  * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

POINTING  ACCURACY  - . 3DOOOO(DEG.  ) 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

TOTAL  IMPULSE  » 2412  5.  ( L B-SEC  » 

DATA  PROCESSING  AND  INSTRUMENTATION „„„„  , 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  (DTUI 

C OPPUTER  OPERATIONS  RATE  * O.IIPS) 

COPI  TABLE  ENGINEERING  DATA 

NUMBER  OF  COMMANDS  32. 

NUMBER  OF  MAIN  FRAME  WQROS  32. 

MAIN  FRAME  SAMPLE  RATE  10. 

MAIN  FRAME  WORD  LENGTH  B. 

NUMBER  OF  SUBFRAMES  3*. 

SUBFRAME  RATE  „ .1250 

NUMBER  OF  WCRDS  PER  SUBFRAME  64. 

IGUR  AT  I ON UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

IMARY  DOWNLINK  DATA  RATE  ■ 4.000<K8PS> 

PARATE  DOWNLINK  DATA  RATE  * 128 ,0001KB  PS 1 


MISSION  EQUIPMENT  DATA 

0. 

128. 

100. 

8. 

2. 

1.0000 

64. 


COMMUN 

CONF 

PR 

SE 

ELECTR 

CONF 

PO 

TO 

IN 

BE 

VEHICL 

CONF 

ti 


MO 

CE 

RELIAB 

CONF 

AP 

MI 

ME 

RE 


ICAL  POWER 

IGURAT  ION SHUNT  - BODY 

WER  REQUIREMENT 
TAL  SOLAR  ARRAY  AREA 
STALLEO  BATTERY  CAPACITY 
GINNING  OF  LIFE  POWER 
E SIZING 

IGURAT ION  CYLINDER 

T SATELLITE  WEIGHT  ■ 2517 

MENS  IONS 

EQUIPMENT  BAY  _ 204.5  JN.j 


MOUNTED  SOLAR  ARRAY 
1072.51  WATTS 
SQ  FT 
AMP-HR 
WATTS 


446.12 

100.00 

1443.06 


9 LBS 
LENGTH 

. ....  ..  v , 5.19 

MISSION  EQUIPMENT  • 29.9  IN. ( .76 

TOTAL  SATELLITE  „ 234.3  IN.(  5.95 
KENTS  OF  INERTIA  (SLUGS+FT**2 ) IXX  * 

X-CG 

NTER  OF  GRAVITY  167.1  IN.{  4.24 

ILITY 

IGURAT  ION SINGLE  SYSTEM 

CGEc /PERIGEE/ INCLINATION 
SSION  LIFETIME 
AN  MISSION  DURATION 
LIABILITY 


( 1142.1  KG) 


M) 

M) 

M) 

M) 


100,0 

49.  8 


LAUNCH  WEIGHT 
HEIGHT 

54 
26 


I I W « wi 

IR:I 


Hi 

M) 


« 2629.3 


LBS  ( 1192.6  Kl 

WIDTH 

0 IN. j 2.54 


IN. 


i <)26 


N) 

Hi 


602.8 


19323./ 19323./ 
60.0 ( MO ) 
49.9 ( HOI 
.617 


0.0 


0,0 


IYY  ° 
Y-CG 
IN  • ( 


17460586.1  III  » 


0.00  M) 


17460586.1 
Z-CG 


0*0  IN*!'  0.00  H) 


INTELSAT  V CC1-1-2 


* ♦ * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUHRFR  1 + ♦ * * 


STAflll  IZATION  AND  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 
EQUIPMENT  CODE  IDENTIFIER  203 
. EQUI PMENT  QUANTITIES  1 

WEIGHT.  43.50  LBS 
RELIABILITY 
IERR  0 


303  403  603 

112 
VOLUME 
.9618 


806  1413 
2 1 
1 .80<FT**3I 


AUXILIARY  PROPULSION 

CONFIGURATION MONQPROPELL  ANT 

EQUIPMENT  CODE  IDENTIFIER  029  834  906  1003  499  203  1124 

EQUIPMENT  QUANTITIES  6 2 5 9 2 1 1 

WEIGHT  216.82  LBS  VOLUME  5.54(FT**3) 

DRY  WEIGHT  75.24(L8S)#  EXPENDABLE  WEIGHT 

RELIABILITY  .9013 

IERR  11 


DATA 


A PROCESSING  AND  INSTRUMENTATION 
CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  (OTUI 


EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  . 30.11  LBS 
RELIABILITY 
IERR  2 


203  403 

1 1 
VOLUME 
.9505 


COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  202 
EQUIPMENT  QUANTITIES  l 

WEIGHT  38.92  LBS 
RELIABILITY 
I ERR*** ****** ****** 


103 
1 


306  401 

2 1 
VOLUME 
• 9683 


•54( FT**3) 


PLUS  DOWNLINK 
503  603  202 

3 11 

1 .70(  FT**3I 


ELECTRICAL  POWER 

CONFIGURATION SHUNT  - 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  234.06 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  850.00 
RELIABILITY 


LBS 


VOLUME 

tmQ0 


33.60(FT**3» 


POWER  REQUIREMENT 


515  701  1203  603 

iui 

141.58UBSI 


Jqwer2requIrehent 


POWER  REQUIREMENT 


312 

2 

POWER  REQUIREMENT 


BODY  MOUNTEO  SOLAR  ARRAY 
130  269  389  1202 

11  2 2 1 
LBS  VOLUME  1,481FT**3) 

102 .6 ( LBS ) » SOLAR  ARRAY  WEIGHT 
.8593 


POWER  DISSIPATION 
219.3ILBS ) 


POWER  REQUIREMENT 


10.4  WATT: 
.3  WATT: 

13.5  WATT 

35.4  WATT 

99.9  WATT 

980.6  WATT 


INTELSAT  V CCl-l-2 


* * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED! 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


30.4  <FT+*2># 
3011.4  (8TU/HRI  # 
182713.B  C^A|J-IN># 


14.6 

77.4 


( BTUJ 


THERMAL  CONTROL  WEIGHT 


INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (ACTIVE) 


UNIT 


I ERR 


TOTAL 

1100010111 


WEIGHT 

55.1 

15.4 
1.9 

63.4 

135.8 


**  STRUCTURES 

~ SKIN  THICKNESS  .031  (IN! 

( STRINGER  NO.#THICKNESS#HT. 

FRAME  NO.#  THICKNESS#  HT. 
r GRID  BEAM  THICKNESS 

U ENDCOVER  THICKNESS-  FORWARD 

* EQUIPMENT  DAY  STRUCTURE  WT. 

VAJ  SOLAR  ARRAY  BOOM  AND  DRIVE  UT . 

ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RAOtATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS! 


1.2  (FT++21 
31.5  ( FT+*2) 
115.01 BTU/HR! 
3126,4 ( BTU/HR! 
3031. 9(W ATT- IN) 
3544.9  (BTU/HR! 


166.  # 

.179  ( IN) # SPACING 

.030  (IN!#  CENTER 
192.0  ( L8S ) 

0,0  (LBS) 

111.4  (LBS) 


81910.347  (IN)# 

still  HI!!: 


0.000  (IN)#  AFT 


.637  (INI 
HEIGHT  Zllli  l\ 


.030  (I 


zzz 


/rSV-  IK 


INTELSAT  V CC1-1-2 


ASSEMBLY  DESCRIPTIONS  OESIGN  NUMBER 


STABILIZATION  AND  CONTROL 

IOENT  TYPE  . NO. 

203  VALVE  DRIVER  ASSY  ; 

303  SUN  SENSOR  ] 

403  NUTATION  DAMPER 
603  CONTROL  ELcCTRNCS  \ 

806  EARTH  SENSOR  ASSY  i 

1413  POWER  CONVERTER 


UNIT 
WEIGHT 
1 .6 
.3 
2.8 
7. A 
4.1 
15.9 


AUXILIARY  PROPULSION 

IDENT  TYPE 
829  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1124  TANK 
515  TANK 

701  RELIEF  VALVE 
1203  FILL  ♦ DRAIN  VALV 
603  FILL  ♦ VENT  VALVE 


UNIT 
WE  IGHT 
.6 
.7 
.7 
.5 
4.1 
6.0 
11.5 
27.8 
• 2 
• 2 
.1 


DATA  PROCESSING 


INSTRUMENTATION 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
203  DIGITAL  TELEMETRY 
403  COMMD  DECOD+OISTR 


UNIT 

WEIGHT 

8.9 

8.9 

12.3 


COMMUNICATIONS 


W.nBHa 

306  UN,T 

401  RECEIVER 

503  CO  MAN D SIG  COND 

603  DIPLEXER 

202  ANTENNA 

312  TRANSMITTER 


UNIT 

WEIGHT 

8.4 


* * * + 


0.0 

3.5 

1.0 


0*0 


UNIT 

POWER 

0.0 

.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


UNIT 

POWER 

3.0 


UNIT 

poro 


• 5 
10.9 
6.3 
.9 
1.0 


0.0 


15.8 


VI-  3.S S' 


INTELSAT  V CC1-1-2 


* * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
130  S HINT  REGULATOR 
269  BATTERY 
389  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT 
WE  IGHT 
2.7 
91.1 
5.3 
11.6 


WEIGHT  SUMMARY 
NAPE 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
CQMMUN  IC  AT  IONS 
BATTER  IE S 
POWER  CONTROL 
CONVER TERS 
SOLAR  ARRAY 
HARNES  S 
STRUCTURE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPEL  LANT 
SATELLITE  ADAPTER 


WEIGHT 

850.0 

27.6 

75.2 

30.1 

38.9 
182  .2 

51.9 

15.9 
219.3 
102.6 
666.8 
135.8 

2376.3 

161.6 

111.6 


TOTAL  LAUNCH  WEIGHT  2629,3 


WI-WO 


UNIT 

POWER 

0.0 

0.0 

0.0 

0.0 


V I -A  o 6 


INTELSAT  VI  CCl-1-3 


* * * SYSTEM  DESCRIPTION 0ESI6N  NUMBER  I * ♦ * ♦ 

STABILIZATION  AND  CONTROL 

CONFIGURATION MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

PO  INTING  ACCURACY  • . 200000 ( DEG*  ) 

AUXILIARY  PROPULSION 

CONFIGURATION MONQPRQPE  LL  ANT 

TOTAL  IMPULSE  * 124720. (L8-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

COMPUTER  OPERATIONS  RATE  - O.(IPS) 

CD  PI  TABLE  ENGINEERING  DATA 


COMMUN 

CONF 

PR 

SE 

ELECTR 

CONF 

PO 

TO 

IN 

BE 

VEHICL 

CONF 

WE 

01 


MO 

RELIAB 

CONF 

AP 

MI 

ME 

RE 


NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
PAIN  FRAME  SAMPLE  RATE 
PAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
IC  AT  IONS 

IGURAT ION  UNIFIED  LINK-COMMON 

IMARY  DOWNL INK  OATA  RATE  ■ 

PARATE  DUWNLINK  DATA  RATE  « 

ICAL  POWER 

IGURAT  ION  - - SHUNT  AND  DISCHARGE 


32. 

256. 

125. 

8. 

A. 

1.0000 

6*. 


MISSION  EQUIPMENT  OATA 

0. 

0. 

0. 

0. 

0. 

0*0000 

0. 


ANTENNAS 
256.000(KB  PS ) 
0. 000 (KB  PS ) 


WER  REQUIREMENT 
TAL  SOLAR  ARRAY  AREA 
STALLEO  BATTERY  CAPACITY 
GINNING  OF  LIFE  POWER 
E SIZING 

IGURAT  ION CYLINOER 


1295.56 

149.88 

200.00 

1900.39 


REGULATION  - PADDLE  HOUNTEO  SOLAR  ARRAY 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


T SATELLITE  WEIGHT 
PENSIONS 
EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
KENTS  OF  INERTIA 


GRAVITY 


3051.5  LBS 
LENGTH 

47.4  IN. ( 1.20 

30.9  I N . ( .78 

78.3  I N.  ( 1.99 

(SLUGS+FT++2)  IXX  » 
X-C6 

38.5  IN.  ( .98 


( 1384.1  KG) 


MER  OF 
ILITY 

IGURAT  ION SINGLE  SYSTEM 

LG  EE /PERIGEE/ INCLINATION 
SS  ION  LIFETIME 
AN  MISSION  DURATI ON 


M) 

M) 

M) 


M) 


78.9 

51.5 


LAUNCH  WEIGHT 
HEIGHT 


:n.( 

:h.( 


2*00 

1.31 


M) 

M) 


3159.6  LBS  ( 1433.2  Kl 

WIDTH 

78.9  IN. < 2.00  M> 

51.5  IN. I 1.31' H) 


845.2 


LI  AB 


[TY 


19323. /19323./ 
04.0 (MO) 

7°:i4;o) 


0.0 


0.0 


I YY  * 2585661.6 

Y-CG 

IN . I 0.00  H) 


III  • 4190166.9 

Z-CG 

0.0  IN. I OiOO 


HI 


INTELSAT  VI  CC  1-1*3 


+ * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 

STCONFliuRATiaNN-  — °MAS  S*"EXPULS  ION  WITH  PITCH  MOMENTUM  WHEEL 


EQUIPMENT  CODE  IDENTIFIER  1631 
EQUIPMENT  QUANTITIES  3 

WEIGHT  67.10  LBS 
RELIABILITY 
I ERR  10 


2203  1815  1303 
3 2 2 
VOLUME 
.9937 


ONOPROPEUAKt  ^ 
EQUIPMENT  CODE  IDENTIFIER  818  839 

EQUI  PMENT  3^»Tn,E|51<58  ^8  8 


DRY  WEIGHT 
RELIABILITY 
I ERR 


1 97 .67  < LBS  ) # 
.8103 
l 


907  1003 
5 9 

VOLUME 


2.06tFT**3* 


999  203  1130 

2 1 A 9 

17.81(FT**3> 


EXPENDABLE  WEIGHT 


POWER  REQUIREMENT 


529  701  1203  603 

power2requirehent 

703.9KL8S  ) 


78.9 


DATA  PROCESSING  AND 
CONFIGURATION  - 


EQUI PMENT 
EQUIPMENT 


INSTRUMENTATION 

SPECIAL  PUR  POSTPROCESSOR  I0TU» 


CODE  IDENTIFIER  203 
QUANTITIES  „ , 2 

WEIGHT  92.36  LBS 
RELIABILITY 
I ERR  1 


903 

2 VOLUME 
.9990 


C0CONFIg!jRA?IOH  - - UN  l FI  60  l INK-COHUON.  «NT  EMMAS 
EQUIPMENT  CODE  IDENTIFIER  202 
EQUIPMENT  QUANTITIES  l 

WEIGHT  . 39.19  LBS 
RELIABILITY  , 

X ERR  *****  ********** 


327  901 

2 2 
VOLUME 
.9928 


106 

3 


.T8<FT**3» 


503  609 

9 2 

1,09<FT**3> 


POWER  REQUIREMENT 


10.5 


POWER  REQUIREMENT 


25.5 


^CONFIGURATION*-  - SHUNT  ANO  OISCHARGE  REGULATION  - PAOOLE  MOUNTED  SOLAR  ARRAY 
EQUIPMENT  CODE  IDENTIFIER  912  531  269  650  702 

EQUIPMENT  ^TITIES  13  9 VOLUME  * 52?0{FT**3»  POWER  DISSIPATION 

HARNESS  WEIGHT3  1 $ 137. 1 UB$ I V SOLAR  A&RAY  WEIGHT  109.9ILBSI 

RELIABILITY  .6979 


218.7 


MISSION  EQUIPMENT 

WEIGHT  991.00 
RELIABILITY 


LBS  VOLUME 

.9000 


37.20IFT*+3I 


POWER  REQUIREMENT  lOOOiO 


WATt 

UATt 

WATT 

WAT1 

UAT1 

WAtl 


INTELSAT  VI  CCl-1-3 


* ♦SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


38*0  <FTv»2»f 

3652 .7  (B  TU/HR ) , 

?*0(WATT-IN>, 
4*9  (FT) 

103*0  ( BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (ACTIVE) 


UNIT 


WEIGHT 

17.5 

5.1 

2.6 

7**4 


IERR 


TOTAL 

1100001011 


_ *025 

;s#ht, 


( IN) 


STRUCTURES 

|j;j^£RCNo“5HiCKNesb,n,. 

^8E8EAMNO*'THICKNESS^JJckness 
ENDCCVER  THICKNESS-  FORWARD  ESS 
of1fuI.5AY  STRUCTURE  WT. 

«kf?ESRS^c5?0M  *N0  0Rm  “T 


BATTERY  radiator  area 
TOTAL  RADIATOR  AREA 

«»ER4GeEHE»T0LoJS,,Ce  H*R' 


(LBS) 


,*9  ( FT**2) 
39.0  ( FT**2) 
90.0 ( BTU/HR ) 
3742. 7<  8 TU/HR ) 
792.3(WATT-IN) 
3802.6  (BTU/HR) 


99.6 


16|-  01910.347 

• 2 zl  (IN)J  SPACING 
.030  (IN),  CENTER 
291.7  (LBS) 

32.5  (LBS) 

108.2  (LBS) 


0.000 


(IN), 

fiat: 

(IN), 


\ HEIGHT 
AFT 


• 510 
.733 


(IN) 

3* i22  iiiii 

•030  (IN) 


IN1ELSAT  VI  CC1-1-3 


* * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * « 


STABILIZATION  AND  CONTROL 


IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VULUME 

UNIT 

POWER 

1601  VALVE  DRIVER  ASSY 

3 

1.6 

« 2 

1.0 

2203  CONTROL  ELECTRNCS 

3 

7.1 

a 

62.0 

1815  EARTH  SENSOR 
1303  REACTION  WHEEL 

2 

15,4 

.5 

15.6 

2 

5,1 

• 1 

• 3 

AUXILIARY  PROPULSION 
IOENT  TYPE 

NO, 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

818  THRUSTER 

18 

.4 

.0 

0.0 

834  THRUSTER 

8 

.7 

.0 

«i 

907  IS  CL  AT  ION  VALVE 

5 

1.3 

.1 

0.0 

1003  FILTER 

9 

• 5 

• 1 

0.0 

499  PRESSURE  REGULATR 

2 

4.1 

.4 

0.0 

203  ISOLATION  VALVE 

1 

6.0 

.6 

0.0 

1130  TANK 

4 

17.3 

3.2 

0.0 

524  TANK 

1 

2i,6 

1.4 

0.0 

701  RELIEF  VALVE 

2 

.2 

• 0 

0.0 

1203  FILL  ♦ DRAIN  VALV 

1 

.2 

.0 

0.0 

603  FILL  * VENT  VALVE 

1 

.1 

.0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203  DIGITAL  TELEMETRY 

2 

8.9 

• 2 

3.0 

403  COMMD  DECOD+O IS TR 

2 

12.3 

.2 

7.5 

COMMUNICATIONS 
IOENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

202  ANTENNA 

1 

8.4 

.7 

0.0 

106  BASEBND  ASSY  UNIT 

3 

2.0 

.0 

9.0 

327  TRANSMITTER 

2 

4.7 

• 0 

18,0 

401  RECEIVER 

2 

3.9 

.1 

6,3 

503  COMMAND  SIG  COND 

4 

1.5 

.0 

• 9 

605  OIPLEXER 

2 

.7 

.0 

• 3 

Vl-24,0 


INTELSAT  VI  CC1-1-3 


> ♦ + ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
412  0ISCH6E  REGULATOR 
531  SHUNT  REGULATOR 
269  BATTERY 
650  BATTERY  CHARGER 
702  POWER  CONTROL 


UNIT 

WEIGHT 

16,4 

4.3 
71.3 

9.7 

9.4 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  941.0 

STABILITY  AND  CONTROL  67.1 

AUXILIARY  PROPULSION  147.7 

DATA  PROCESSING  42.4 

COMMUNICATIONS  39,1 

BATTERIES  285.1 

POWER  CONTROL  162.0 

SOLAR  ARRAY  104.4 

HARNESS  137.1 

STRUCTURE  304^8 

SOLAR  ARRAY  DRIVE  17.3 

THERMAL  CONTROL  99.6 

DRY  WEIGHT  2347.6 

PROPELLANT  703  .9 

SATELLITE  ADAPTER  108.2 


TOTAL  LAUNCH  WEIGHT  3159.6 


o>r>» 


UNIT 

POWER 

0.0 

0.0 

0.0 


TDRS/WESTAR  CC2-1-1 


» * * SYSTEM  DESCRIPTION DESIGN  NUMBER  1 * * * * 

STCONF  liuRA?I0NN-  -QMASSLEXPUlSION  WITH  PITCH  MOMENTUM  WHEEL 
POINTING  ACCURACY  • . 3OQO0O(O6G. * 

AUXILIARY  PROPULSION 

CONF IGURAT ION  - - MONOPROPELLANT 

TOIAL  IMPULSE  - 47998.  (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  (DTU) 


£ 

\C 

& 


COMPUTER  OPERATIONS  RATE  * O.UPSI 

C D PI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE  . 

NUMBER  OF  WORDS  PER  SUBFRAME 

^CONFIGURATION UNIFIED  LINK-COMNON 

PRIMARY  DOWNLINK  DATA  RATE  * 

SEPARATE  DOWNLINK  DATA  RATE  « 

ELECTRICAL  POWER 

CONFIGURATION SHUNT  AND  DISCHARGE  REGULATION 

POWER  REQUIREMENT  670.92  WATTS 

TOTAL  SOLAR  ARRAY  AREA  76.75 

INSTALLED  BATTERY  CAPACITY  100.00 

BEGINNING  OF  LIFE  POWER  977.20 

VEHICLE  SIZING 

CONFIGURATION CYLINDER 


ENSIMEERIH6 


DATA 

32. 

256. 

125. 

B. 

4 « 

1.0000 

64. 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 

0. 

0* 

0.0000 

0. 


ANTENNAS 

256.000CKBPS) 

O.OOO(KBPS) 


PADDLE  MOUNTED  SOLAR  ARRAY 


SQ  FT 

AMP-Htt 

WATTS 


WET  SATELLITE  WEIGHT  « 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


GRAVITY 


CENTER  OF 

Q gj  # 7 A Q Tl  T T Y 

CONFIGURATION  - - SINGLE  SYSTEM 
APOGEE /PERIGEE/ INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


1668.7  LBS  ( 756.9  KS I 

LENGTH 

41.3  IN . ( 1.05 

26.6  IN. ( .68 

67.9  IN  » ( 1.72 

(SLUGS+F  1**2 » IXX  - 
X-CG 

35.4  I N* ( .90 


M) 

M) 

H) 


H) 


68.9 

44.3 


LAUNCH  WEIGHT 
HEIGHT 


* 1732.0 


IN.( 
I N « ( 


1*75 

1.13 


11) 

HI 


68.9 

44.3 


LBS  < 785i6 

KOT  VM 

IN.  ( 1.13 


296.2 


1YY  - 1086057.2  lit  * 

Y—CG 

0.0  IN* { 0.00  H) 


1507336.6. 

0.66 


Z-CG  , 
0.0  IN.  t 


19323. /19323./ 
60.0 (MO) 
50.2 (MO) 
*623 


0«0; 


Jfc-I  A 


TCRS/WESTAR  CC2-1-1 


subsystem  descriptions  — design  number  i * * * * 

STABILIZATION  AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  2 2 Z | 

WEIGHT  58. «°  LBS  VOLUME  1.77<FT**3I 

RELIABILITY  *9856 

I ERR  10 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 


I SgiSIfflf  Su^t??^stifier  Vs  03£  901  1003  zol  n32 

WEIGHT  368.93  LBS  VOLUME  10.65<FT**3) 

W|IGHT  98.03CLBS1#  EXPENDABLE  WEIGHT 

RELIABILITY  *8862 

I ERR  1 

AN°  INSTRUMENTATION 
“ “.SPECIAL  PURPOSE  PROCESSOR  IDTUI 


POWER  REQUIREMENT 


509  701  1203  603 

12  1.1 
POWER  REQUIREMENT 
270*891  LBS ) • 


78.9  WATT 


•3  WAT1 


EQUI  PMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  21*18  LBS 
RELIABILITY 
I ERR  1 


603 

1 

VOLUME 

.9668 


,39(FT**3I 


POWER  REQUIREMENT  10.3  WATl 


COMMUNICATIONS  ' 

- -unified  link-common  antennas 


EQUIPMENT  CODE  IDENTIFIER  202 
EQUIPMENT  QUANTITIES  * 1 

WEIGHT  35.66  LBS 
RELIABILITY 
I ERR***** +*****#*#♦ 


106  327  601 

2 2 2 
VOLUME 
.9897 


503  605 

3 2 

1.05(FT**3I 


POWER  REQUIREMENT 


25.5  WATT 


ELECTRICAL  POWER 
CONF  IGURAT ION 


: PMEN  ■ 
PMEN' 


CODE  IDI 

quantit; 

WEIGHT 

HARNESS 


RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  599.00  LBS 
RELIABILITY  * 


SHUNT  AND  DISCHARGE  REGULATION  - PAODLE 
NTIFIER  609  515  269  650  702 

£3  2 9 2 2 1 

232.65  LBS  VOLUME  6.56IFT**: 

WEIGHT  73.7ILBS SOLAR  ARRAY  WE!< 


MOUNTED  SOLAR  ARRAY 


• 8280 

VOLUME 
• 9000 


POWER  0 
53.6 


PATIDN 

) 


113.3  WAT1 


23.69(ET**3| 


POWER  REQUIREMENT  650*0  UATl 


VI-2.43 


T DR  S / WES  TAR  CC2-1-1 


♦ * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


103.0 

THERMAL  CONTROL  WEIGHT 


19.3  (FT**2)» 

1818.3 (BTU/HRIf 

0*0 (W ATT—IN )* 
4.2  (FT) 

(8TU) 


INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RAOIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

1100001011 


WEIGHT 

14.2 

4.5 

2.6 

12.2 

33.5 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEA 
VARIABLI 
AVERAGE 


(LBS) 


HEAT  LOAD 


H.  Pi 


♦9  <FT**2 

I8:g«4¥3;5g! 

1927.1  (BTU/HR) 


STRUCTURES 

SKIN  THICKNESS  .019  (IN) 

STRINGER  NQ.*THICKNESS*HT. 

FRAME  NO., THICKNESS*  HT. 

GRIO  BEAM  THICKNESS 

6NDC0VER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOH  ANO  DRIVE  WT . 
ADAPTER  WEIGHT 


178. 

* 

81910.347 

< IN) 

1 * 

.410 

(IN) 

5. 

9 

• 118 

(IN 

1 * 

.588 

(IN) 

.164 

( IN)* 

SPACING  4.613 

(IN 

i* 

HEI6HT 

2.306 

(IN) 

• 030 

( IN)* 

CENTER  0.000 

(IN 

> * 

AFT 

• 030 

(IN) 

.030  (IN)*  CENTER 
145.2  (LBS) 

24.1  (LBS 
63.3  (LBS) 


TCRS/WESTAR  CC2-1-1 


* * ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL 

UNIT 

UNIT 

UNIT 

IDENT  TYPE  NO 

I. 

WEIGHT 

VOLUME 

POWER 

160L  VALVE  DRIVER  ASSY 

2 

1.6 

.2 

1.0 

2203  CONTROL  EL  6CTRNCS 

2 

7.1 

.1 

62.0 

1815  EARTH  SENSOR 

2 

15.  4 

.5 

15.6 

1303  REACTION  WHEEL 

2 

5.1 

• 1 

.3 

AUXILIARY  PROPULSION 


IDENT 

> W «•  r-i » « VI.  ^ A W M 

TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

818 

THRUSTER 

18 

• 4 

.0 

0.0 

834 

THRUSTER 

6 

.7 

.0 

.1 

90  7 

ISOLATION  VALVE 

5 

1.3 

.1 

0.0 

1003 

FILTER 

9 

.5 

• I 

0.0 

499 

PRESSURE  REGULATR 

2 

4.1 

.4 

0.0 

203 

I S CL  AT  ION  VALVE 

1 

' 6.0 

.6 

0.0 

1130 

TANK 

2 

17.3 

3.2 

0.0 

509 

TANK 

1 

16.0 

.6 

0.0 

701 

RELIEF  VALVE 

2 

• 2 

• 0 

0.0 

1203 

FILL  ♦ DRAIN  VALV 

1 

.2 

• 0 

0.0 

603 

FILL  + VENT  VALVE 

1 

.1 

• 0 

0*0 

DATA  PROCESSING  AND  INSTRUMENTATION 

_ UNIT  UNIT  UNIT 


IDENT  TYP.E 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203  DIGITAL  TELEMETRY 

I 

8.9 

• 2 

3.0 

403  COMMO  DECQD+D  IS  TR 

1 

12.3 

.2 

7.5 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

202  ANTENNA 

1 

8.4 

.7 

0.0 

106  BASEBND  ASSY  UNIT 

2 

2.0 

.0 

0.0 

327  TRANSMITTER 

2 

4 .7 

• 0 

18.0 

401  RECEIVER 

2 

3.9 

.1 

6.3 

503  COMMAND  SIG  COND 

3 

1.5 

• 0 

.9 

605  DIPLEXER 

.7 

• 0 

.3 

TDRS/WESTAR  CC2-1-1 
+ * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 
IOENT  TYPE 

rsO  • 

UNIT 
WE  IGHT 

UNIT 

VOLUME 

UNIT 

POWER 

*09  DISCHGE  REGULATOR 

2 

20,3 

1.3 

0.0 

515  SHUNT  REGULATOR 

9 

2.3 

• 0 

0.0 

269  BATTERY 

2 

71.3 

.* 

0.0 

650  BATTERY  CHARGER 

2 

9.7 

.2 

9,0 

702  POWER  CONTROL 

1 

9.* 

• 6 

0.0 

WEIGHT  SUMMARY 


' NAME 

WEIGHT 

MISSION  EQUIPMENT 

599.0 

STABILITY  AND  CONTROL 

58.* 

AUXILIARY  PROPULSION 

98  .0 

DATA  PROCESSING 

21.2 

COMMUNICATIONS 

35.6 

* 

BATTERIES 

"1*2  .6 

•*- 

POWER  CONTROL 

89.9 

A* 

SOLAR  ARRAY 

53.* 

K 

HARNESS 

73  .7 

STRUCTURE 

183.7 

A- 

SOLAR  .ARRAY  DRIVE 

8.9 

♦*- 

THERMAL  CONTROL 

33.5 

ORY  WEIGHT 

1397.8 

PROPELLANT 

270.9 

SATELLITE  ADAPTER 

63.3 

TOTAL  LAUNCH  WEIGHT 

1732.0 

COMSTAR  CC2-1-2 


♦ * + SYSTEM  DESCRIPTION  CESIGN  NUMBER  1 * + * * 

STABILIZATION  AND  CONTRCL 
CONFIGURATION  DIAL  SPIN 

MIXlHiBWUSW  ■ • 350000  ( OFG«  ) 

CONFIGURATION  NONCPROPELLANT 

TOTAL  IMPULSE  - 47206, (LB-SEC) 

DATA  PROCfcSS ING  AND  INSTRUMENTATION 

' co^^S?cA5Ie^5An^!li{)e^RPOSE  ‘■R0Cg!???sJDTU* 

CDPI  TABLE  ENGINE 

NUMBER  UF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 

mE'ansmka"" 

^uSb^M6fR5MdS  PER  SUBFRAME 
COMMUNICATIONS 

. C0K|8XS}:*8BHUiNKuBi«eBAVIM5^0,B,,nM  "MSuem 

< ELECTrR?cJtTFPo3^NUNK  Dm'RATE  " 0*  000(  KBPS  > 

♦ “ body  mounted  solar  array 

VI  POWER  REQUIRc  NENT  766.92  WATTS 

-OT0TAL  SOLAR  ARRAY  AREA  322.62  SQ  FT 

«■*  ^INSTALLED  BATTEkY  CAPACITY  66.00  AMP-HR 

fiv  VEHICLEISIZINGQF  LIFfc  PLWkft  1043,60  WATTS 

‘"CONFIGURATION  - - CYLINDER 

VjET  SATELLITE  WEIGHT  ■ 1954.5  LBS  ( 896.5  KG) 

DIMENSIONS  LENGTH 

EQUIPMENT  SAY  123.2  IN. ( 3.13  M)  120 

MISSION  EQUIPMENT  20.0  IN. ( .51  M)  33 

TOTAL  SATELLITE  143.2  IN.  ( 3.64  H) 

MOMENTS  OF  INERTIA  (SLUGS*FT**2 ) IXX  - 708.9 

reltabil!ty0F  gravity  8l#9  2*'06  H)  0 

CONFIGURATION  - - SINGLE  SYSTEM 

i93§34:’OT-'  °- 

IfWOISSlQN  OURATUN  66.13 (MO) 


ENGINEERING  DATA 
64. 
256, 
13. 


MISSION  EQUIPMENT 


18# 

6<:1250 


DATA 

0. 


0000 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


896.5 


LAUNCH  WEIGHT 


120.0 

33.3 


HEIGHT 
IN.  i 


2043 


I YY  * 
Y-CG 
) IN,  ( 


3,05  M) 
,65  M) 

6286578,0 

0,00  M) 


3,1  LBS  ( 

120.0  H!1 

33,3  IN,! 

It  • 628< 

Z-CG 

o,o  in, i 


6578.0 

( 0,00  Hi 


MISSION  LIFtl 


19323.71932: 
84, O(MQ) 


Lixr  I A 


COMSTAR  cca-i-2 


SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * 
STABILIZATION  AND  CQNTRCL 

‘'''CONFIGURATION DUAL  SPIN  _ , _ 

EQUIPMENT  CODE  IDENTIFIER  101  203  303  403 
EQUIPMENT  QUAgT^lIE§_.  _ ,„„1  l 2 


reliability 
I ERR 


71.60  LBS 


1 2 
. VOLUME 
.8237 


503  603  703 

3 2 2 

4.86tfT**3> 


AUXILIARY  PROPULSION 

/rnKFTfillCATTnw  - - 


CONFIGURATION MGNCPROPELLANT 

EQUIPMENT  CODE  IDENT 1 Flfck  829  834  906  1003  49 

EQUIPMENT  QUANTITIES  6-  2 ,5  9 

WEIGHT  372.90  LBS  VOLUME  11 

DRY  WtIGHT  95.40F  LBS ) » E XPENOAB  Lf 


DRY  WtIGHT 
RELIABILITY 
I ERR 


.9104 


499  203  1124 

2 13 

U.08(FT**3) 
Lt  WEIGHT 


DATA  PROCESSING  AND  INSTRUMENTATION 

•'CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  CDTUJ 

EQUIPMENT  CODE  IDENTIFIER  203  406 

EQUIPMENT  QUANTITIES  , 2 2 w „ 

WtIGHT  , 39.86  LBS  VOLUME 

RELIABILITY  .9951 

IERR  1 


.56(FT**3l 


COMMUNICATIONS 

■'COtFIGURATIQN UNIFIED  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDEM1  F1LR  206  103  336  401 
EQUIPMENT  QUANTITIES  .1  2 w 2 2 

WEIGHT  25.84  LBS  VOLUME 

RELIABILITY.  .9739 

I ERR ******* ******** 


503  618 

3 2 

•47(FT**3l 


ELECTRICAL  POWER 

^CONFIGURATION SHUM  - BODY  MOUNTED 

EQUIPMENT  CODE  IDENTIFIER.  112  260  36 


EQUIPMENT  QUANTITIES  k 10 

WEIGHT  174.04  LBS 
HARNESS  WtIGHT 

RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  254.00  LBS 
RELIABILITY 


3 

VOLUME 


iOLAR  ARRAY 
I 1202 


1.52(FT**3> 


VOLUME 

9000 


10.05{FT**3i 


806  1413 

POWER1 RE QUIRE ME NT 


524  701  1203  603 

POWER  REQUIREMENT 
277*51( LBS ) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


108^9(^3S)#  SOLAR  ARRAY  WEIGHT 


POWER  DISSIPATION 
158.61LBSI 


POWER  REQUIREMENT 


76.7  WATTS, 
a 3 WATTS 

8.5  WATTS 

77*7  WATTS 

61*2  UAtfS 
420.6  WAftS 


£ -IK 


COMSTAR  CC2-1-2 


SUBSYSTEM  DESCRIPTIONS  (COFTINUEO) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER  ' 

HE/T  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


17.2  (FT»*2),  BATTERY  RADIATOR  AREA 

1433.6 ( BTU/HR ),  BATT^R?AHEATER  POWER 

62635. l(WATT-IN),  VARIABLE  * CONDUCTANCE  H.P. 
9.0  FT)  AVERAGE  HEAT  LOAD 


125.8  (8TU) 


1.2  ( FT**2  ) 
18.3  ( FT**2 ) 
115.0 ( BTU/HR ) 
1546 . 5 ( BTU/HR ) 
1652. 7( WATT— IN) 
1988.6  (BTU/HR) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES  ■ 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT  WEIGHT  (LBS) 
41.5 
9.4 
3.1 
10.9  , 


I ERR 

STRUCTURES 

SKIN  THICKNESS 


TOTAL 

licooicm 


64.9 


-TFIHGSR  NO.jTHICKNESS,HT. 

£g$MS  NO.jTHICKNLSS.HT. 

GRID  BEAM  THICKNESS 

i8gS3SlSTTBiSK3«8cTtK*,«5 
Sg^?EgRS^GS50h  AND  tRm  “T* 


(IN) 


218*  > 81910.347 

9.  * .167 

• 160  *INJ#  „ SPACING  4.510 

*0\C  (IN).  CENTER  0.000 

235.(3  (LBS) 

0.0  (LBS) 

86.6  (LBS) 


C INI  p 

• 580 

(IN 

( IN  if 

.833 

(IN 

(IN), 

HEIGHT 

2.255 

(IN 

(IN), 

AFT 

• 03C 

(IN 

VI  9 


COMSTAR  CC2-1-2 


* * ASSEMBLY  DESCRIPTIONS DESIGN  NUMB.ER  1 * * * * 


STABILIZATION  AND  CONTROL 

UNIT 

UNIT 

UNIT 

IDENT 

TYPE 

NO. 

WEIGHT 

VOLUME 

POWER 

101 

DESPIN  REARING 

1 

73. e 

.0 

6.7 

203 

VALVE  DRIVcR  ASSY 

1 

1.6 

.1 

5.9 

303 

SUN  SENSOR 

c 

.3 

.0 

• c 

403 

NUTATION  DAMPER 

2 

2.6 

. 3 

0.0 

503 

GIMBAL  HtCTRQNCS 

3 

6.3 

.3 

31.6 

603 

CONTROL  cLcCFRNCS 

2 

7.4 

.4 

3.5 

703 

PIAXJ.AL  DRIVE 

2 

14.3 

.5 

28.0 

80  6 

fARTH  SFNSUR  ASSY 

3 

4.1 

.1 

1.0 

141-3 

POWER  CONVERT  LR 

1 

15.9 

.4 

0.0 

AUXILIARY  PROPULSION 

UNIT 

UNIT 

UNIT 

IDENT 

TYPE 

NO. 

WEIGHT 

VOLUME 

POWER 

•^829 

THRUSTER 

6 

.6 

.0 

0.0 

✓63  4 

THRUSTER 

2 

.7 

.0 

.1 

906 

1003 

499 

203 

1124 

524 

701 

1203 

603 


, VALVE  . 

£R 

PRESSURE  REGULATR 
ISOLATION  VALVE 
TANK 


TANK 
RELIEF 
+ 
+ 


Pitt 


VALVE 

e*fN 


Oe  Nl 


VA 


w 


5 

9 

2 

1 

3 

1 

2 

i 


4,1 
6 » C 

11.5 

21.6 

.2 

.2 

• 1 


2. 

1. 


.0 

:8 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

8:8 


DATA  PROCESSING  AND 


IOENT  TYPE 
203  DIGITAL  TELEMETRY 
406  COMMD  OECOD+D 1STR 


INSTRUMENTATION 

UNIT  UNIT  UNIT 

NO.  HEIGHT  VOLUME  POWER 
2 6.9  .2  3.0 

2 il.O  .1  5.5 


COMMUNICATIONS 


UNIT 


IDENT 

TYPE 

NO, 

WEIGHT 

206 

ANTENNA 

4. 

1.5 

103 

PASEBND  ASSY 

UNIT 

2 

2.0 

336 

TRANSMITTER 

2 

2.5 

401 

RECEIVER 

2 

3.9 

503 

COMMAND  SIG 

COND 

3 

1,5 

618 

C-IPLtXER 

2 

1.5 

UNIT 
VOLUME 
. 1 

.0 

.0 

.1 

.0 

• 0 


UNIT 
POWER 
0.0 
. 5 
70.0 
6.3 

ot  0 


COMSTAR  CC2-1-2 


C CHS TAR  F/D 


CC2-1-3 


* # 


<r 


X) 

^4 


SYSTEM  DESCRIPTION  - - OESrfiN  NUMBER  i * * 4 * „ 

STABILIZATION  AND  CONTROL 

exp^JM?g.?lTCM  M0HENT0H  MMm 

AUXILIARY  PROPULSION 

CONFIGURATION HQNOPROPELL  ANT 

TOTAL  IMPULSE  ■ 124734* <LB-SEC1 

OATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION..-  SPECIAL-PURPOSE  PROCESSOR  CDTUI 


COMPUTER  OPERATIONS  RATE’ 

C D PI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
Eflti  SAMPLE  RATE 

MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

tomnim§£  *0R0S  PER  SU8RU"E 


O.UPS) 


ENS INHERING -0A|A 


256, 

125o 

8* 

l.Oouu- 

64  a 


MISSION  EQUIPMENT  DATA 

Oo 


O. 

0* 

0. 

0. 

0.0000 

0. 


CONFIGURATION  - - UNIFIED  LINK-COMMON 
PRIMARY  DOWNLINK  DATA  RATE  - V'Unr,UM 
, SEPARATE  DOWNLINK  DATA  RATE  « 


ANTENNAS 
256„OOQ(K8P< 
0*0001  KB  P? 


I 


urns 


POUER  R 

total  s__ 

INST ALL60  BATT 
BEGINNING  OF  l 
VEHICLE  SIZING 
CONF  IGURAT  ION 


-SHUNT  ANO  DISCHARGE  REGULATION  - PADOIE  MOUNTED  SOLAR  ARRAY 


•NT 

tAY 

:RY 

;fe 


AREA 

CAPA 

POME 


ITY 


1295.56 
149*08 
Joo, 

1908. 


J8TJ? 

68?!* 


CYLINDER 


gf?6ltTlfekfT6  wi«r-”*m.T 

EQUIPMENT  SAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


LENGTH  ' 141S*TI<S» 

11:118:1  l:IS 

tSLU6l*FT*5zS  IXX°2 


HI 

Hi 

Hi 


76.9 

52.5 


LAUNCH  WEIGHT 
HEIGHT 


* 3227*2 


IN*< 
IN*  C 


2.00 

1.33 


HI 

Ml 


78.9 

52.5 


LBS  { 1463*8 

WIOTH 

INij  2,00 
* I 1 • 33 


IN< 


KS$ 

Ml 

HI 


CENTER  OF  GRAVITY 


39*1  IN 


“UAIMIXt  ION  - - SINGLE  SYSTEM 

H*fgf!SpE?Jlff/iIMC“'UT,0N 
818*8811?"  0URmoH 


855.1 


,99  Ml 


0*0 


IVY  • 2667838.0  122  * 

Y-CG 

IN. I 0.00  H! 


2 _ 

0.0  f M 


4272343.2 
CG 


I 0.0 0 Ml 


19323. /19323,/ 
84  *0 (MO ) 
70*1 CHOI 
• 501 


0*0 


CONSTAR  F/O  CC2-1-3  , ■- lo>  ~ l *~ 


SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * ♦ * * 

SIABILIZATIQN  AND  CONTROL 

1S»I ffliKT  SS^tI?! if ? «i2pS^^:S|02^g|T^,^ ^^So|OH6',T,,,,  “Hm 

RlJfSSlLIT^7-10  lBS  .„3?0lUH6  2*06(FT**3) 

I ERR  IQ 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

Iqu f phen!  §S2SriIf!^TIF,ER  8}|  ,3$  ,0?  loo|  ”?  20?  ll32 

WEIGHT  851*66  LBS  VOLUME  17*81IFT**3I 

KMIlfHr  l47-67!MJi'  EXPEN0ABLe  weight 

IERR  1 

IIIIIIS  ,otu’ 

R^JfSSlLIT?2-36  US  .99980LUHE  .78CFTM3I 

IERR  1 

•COMMUNICATIONS 

pdm r pm cStTt nnc"*rnc»j r ? c r IS  LINK-COMMON  ANTENNAS 

imhu  c0&i?!£Fi6R  2o?  ioi  3z?  *o\  ,oi  &o? 

RifuJniT?’*w  *•“  .„2ruHE  i-°,«ft**3» 

IERR**+*****6*+6*6* 


•78(FT»*3I 


503  605 

A 2 
1.09IFT6631 


POWER  REQUIREMENT  78*9  WATTS 


52  A 701  1203  603 

POWER  REQUIREMENT 
70  3*99t  LBS ) 


WATTS 


POWER  REQUIREMENT  ” 10*5  WATTS 


POWER  REQUIREMENT  29i5  WAttS 


ELECTRICAL  POWER 

m\m  PA0Die  S0UR  ARRAY 

SSfcll^1  L8S  ^sn^rsoLAR  ikmnih 


218*7  WAtTS 


MISSION  EQUIPMENT 


VOLUME 
• 9000 


39*531 FT963I  POWER  REQUIREMENT-  1000*6  UATt^ 


CCMSTAR  F/0  CC2-X-3?  -/o;  - /Z, 


* ♦ ♦ SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


T 

uf 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER  . 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


38.0  (FT^Z)# 

3652.7(BTU/HR)# 

O.O(WATT-IN)# 
4.9  (FT) 

103.0  (8TUI 


THERPAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (ACTIVE) 


UNIT 


WEIGHT 

17.6 

5.2 

2.6 

74.4 


IERR 


TOTAL 

1100001011 


StRUCTLRES 

SKIN  THICKNESS  ,025  (IN) 

STRINGER  NO.»THICKNESS»HT. 

FRAME  Na.*THICKNESS#HT. 

GRID  BEAM  THICKNESS 

ENOCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

18JEA?EftR5II6S?0'1  ‘H0  0Rm  “T- 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P, 
AVERAGE  HEAT  LOAD 


(LBS) 


i9  (FT#*2) 
39.0  (FT**2) 
90 .0 ( BTU/HR ) 
3742.71BTU/HR) 
798.7(WATT-IN) 
3802.6  (BTU/HR) 


99.7 


163,  j> 

:il  Hat: 


291.7  (LBS) 
32.9  (LBS 
IIO. 4 (LBS 


8X910.347  (IN)# 

SPACIN6  6*310  (InJJ 
CENTER  “ O.OOO(IN)# 


af¥e,6HT 


• 913 
.737 

3.159 

• 030' 


COMSTAR  F/0  CC2-1  r3?-/orix. 

ASSEMBLY  DESCRIPTIONS  0ESI6N  NUMBER  - * * * ♦ * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  NO. 

1601  VALVE  DRIVER  ASSY  5 

UNIT 

WEIGHT 

1.6 

UNIT 

VOLUME 

• 2 

UNIT 

P0?!S 

2203  CONTROL  E LECTRNCS 
1815  EARTH  SENSOR 

3 

7.1 

.1 

62.0 

2 

15.* 

.5 

15.6 

1303  REACTION  WHEEL 

2 

5.1 

• 1 

.3 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

818  THRUSTER 

16 

.* 

• 0 

0.0 

83*  THRUSTER 

8 

.7 

• 0 

.1 

907  ISOLATION  VALVE 

5 

1.3 

.1 

0.0 

1003  FILTER 

9 

.5 

.1 

0.0 

*99  PRESSURE  REGULATR 

2 

*.l 

.* 

0.0 

203  ISOLATION  VALVE 

1 

6.0 

.6 

0.0 

1130  TANK 

* 

17.3 

3.2 

0.0 

52*  TANK 

1 

21.6 

1.* 

0.0 

701  RELIEF  VALVE 

2 

• 2 

• 0 

0.0 

1203  FILL  ♦ DRAIN  VALV 

1 

• 2 

• 0 

0.0 

603  FILL  ♦ VENT  VALVE 

1 

• 1 

• 0 

0.0. 

DATA  PROCESSING  AND  INSTRUMENT^ |I°MUNIT 

UNIT 

IDENT  TYPE 
203  OIGITAL  TELEMETRY 

NOj 

WEIGHT 

VOLUME 
# 2 

POWER 

3.0 

*03  COMMD  DECOO  + OISTR 

2 

12  * 3 

• 2 

7.5 

COMMUNICATIONS 

IDENT  TYPE 

UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

202  ANTENNA 

1 

8.* 

.7 

0.0 

106  BASEBND  ASSY  UNIT 
327  TRANSMITTER 

3 

2.0 

• 0 

0.0 

2 

*.7 

• 0 

18.0 

*01  RECEIVER 

2 

3.9 

.1 

6.3 

503  COMMAND  SIG  COND 

* 

1.5 

.0 

.5 

605  DXPLEXER 

2 

.7 

• 0 

• 3 

CCMSTAR  F/0  CC2-l-3? 


* * * *$SEMBLY  CESCRIPTIONS  tCONTINUEOl 


ELECTRICAL  POWER 

IDENT  TYPE 
412  OISCHGE  REGULATOR 
531  SHUNT  REGULATOR 

baIt^ry  CHARGER 
702  POWER  CONTROL 


UNIT  UNIT  UNIT 
NO*  HEIGHT  VOLUME  POWER 
4 16  • 4 .4  0.0 

9 4*3  .1  0.0 

* 71*2  • * o-o 

4 9.7  «2  9.0 

2 9.4  .6  0.0 


WEIGHT  SUMMARY 

NAPE  WEIGHT 

MISSION  EQUIPMENT  1000.0 

STABILITY  AND  CONTROL  67.1 

AUXILIARY  PROPULSION  147.7 

DATA  PROCESSING  42.4 

COMMUNICATIONS  39.1 

■ttHf'ffiUwi  lii:i 

mi  sfRAY  «»:* 

STRUCTURE.  „„  307.5 

SOLAR  ARRAY  DRIVE  17.3 

THERMAL  CONTROL  99,7 

DRY  WEIGHT  2412.8 

PROPELLANT  704.0 

SATELLITE  ADAPTER  110.4 


TOTAL  LAUNCH  WEIGHT  3227*2 


WESTAR  CC2- 1-4 


* * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * * * * 

STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

*uxit?«?I|lfot8£!!MSY  ‘ •‘"'““oiofG.i 

' CONFIGURATION MO.NCPROPELLANT 

TOTAL  IMPULSE  « 25784. (LB-SEC ) 

DATA  PROCESS^  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( DTU) 


T 

>4 


COMPUTER  OPERATIONS  RATE 
CD0 I TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 

COM MINI CAT IONS^  “CR°S  PER  SU8FRABE 
CONFIGURATION  - - UNIFIED  LINK-COMMON 

do!#nlink  data  rate  - 

SEPAPATE  downlink  data  rate  « 
ELECTRICAL  POwtR 

CONFIGURATION  SHUNT  - BODY 

.POWER  REQUIREMENT 
^TQTAL,  SOLAR  ARRAY  AREA 
^INSTALLED  BATTERY  CAPACITY 
"BEGINNING  OF  LIFE  PCWER 


O.-(IPS) 


ENGINEERING 


DATA  MISSION  EQUIPMENT  DATA 
32.  O. 

256.  O* 

13a  Oa 

8a  Oa 

18IlE50  UOOOO 

6 4.  >• 


ANTENNAS 
32.00CC  K8P! 
0.  000<  KB P! 


VEHICLf  SIZING 
C ONFiGURA*  ion 


MOUNTED  SOLAR  ARRAY 
262.25  WATTS 
SQ  FT 
AMP-HR 
WATTS 


10°a08 

22aOO 

352.06 


CYLINDER 


WEIGHT  - 

DIMENSIONS 
EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


1068 . A LBS 
LtNGTH 
54,0  IN.  { I.I39 

20.9  IN. ( .53 

75.6  IN. ( 1.92 

(SLUGS+FT**2 ) TXX  ■ 

X*  £ q 

42.6  IN.  ( 1.03 


( 484.6  KG) 


CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  - - SINGLE  SYSTEM 

•'KHS&PE!{ifStfHetl,,A«0" 

rIlu5uit?n  0URATItN  ■ 


M) 


91.3 

34.6 


LAUNCH  WEIGHT 
HEIGHT 


* 111 A. 0 


IN.  ( 
IN.  ( 


2.32 

.86 


M) 

M) 


91*3 
3 A.  8 


LBS  { 
WIDTH 
IN.  ( 
IN.  ( 


505*3  KG i 


2*32 

.86 


233.4 


19323, IA19323.  / 
60.'0?M0) 

50. 5 ( MO) 
.1602 


O.C 


0*0 


IYY 

l«St 


? 1094196.0  IZZ  - 1094196.0 

Z-C  6 

0.00  H)  0.0  IN. ( 0.00 


H) 

H) 


M) 


t, 

WESTAR  CC2-1-4 


* * * 


I 

M 

N 

Nl 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * + 


STABILIZATION  AND  CONTRCL 

^CONFIGURATION  SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  2C3 
EQUIPMENT  QUANT ITitS  I 

WEIGHT  3 6*10  LBS 
RELIABILITY 
IERR  0 


303  403  603 

11  1 
VOLUME 
,9051 


AUXILIARY  PROPULSION 

^CONFIGURATION MDNCPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  834  834 

EQUIPMENT  QUANTITIES  6 2 

WEIGHT  223,33  LBS 
DRY  WEIGHT 
RELIABILITY 
IERR 


68 , 33  { LBS  ) r 
• 6257 

11 


906  1003 
5 9 

VOLUME 


806  1413 
l?43(fK*3> 


499  203  1118 

112 
5,72 (FT**3 ) 


EXPENDABLE  WEIGHT 


DATA  PROCESSING  AND  INSTRUMENTATION 

•''CONFIGURATION SPECIAL  PURPOSE  PPOCESSOR  (DTUJ 

EQUIPMENT  CODE  IDbNTI FIEK  203  403 

EQUIPMENT  QUANTITIES'  1 1 


WtIGHT  21,18 
RELIABILITY 
ItRk 

COMMUNICATIONS 

/CONFIGURATION  UNIFIED 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WtIGHT  24,62 


mm11™ 


LBS 


LINK- 

202 

1 

LBS 


iLECTRICAl  POWER 

/CONFIGURATION  SHUNT  - BODY 

EQUIPMENT  COOL  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  7 

WEIGHT  106,60  LBS 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  29C,00  LBS 
RELIABILITY 


VOLUME 
9668 


COMMON  ANTENNAS 
103  306  401 

12  1 
VOLUME 
• 9601 


•39(FT**3 ) 


503  6C3 

2 1 
•92<FT+*3) 


MOUNTED  SOLAR  ARRAY 
218  306  1202 

2 2 1 

VOLUME  1,97(FT**3) 

47^8( IBS) t SOLAR  ARRAY  WEIGHT 


VOLUME 

.9000 


U.48(FT**3) 


POWER  REQUIREMENT 


518  701  1203  603 

power2requ1remeSt 

154,99 ( LBS ) 


POWER  REQUIREMENT 

POWER  REQUIREMENT 

POWER  DISSIPATION 
53 ,6 ( LBS  ) 

POWER  REQUIREMENT 


10.4  WATTS 
1,0  WATTS 

10.5  WATTS 

19.5  WATTS 

20.9  WATTS 
208*0  WATTS 


Sit -I A 


WESTAR  CC2-1-4 


* * * * SUBSYSTEM  DESCRIPTIONS  (COMINUEO) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  ROWER' 

HEAT  PIPE 


7*3  ( FT*+2  )> 

694*  5 ( BTU/HR ), 

14155.9(WATT-1N)» 
4*7  (FT) 

. 72.1  ( 8TU) 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HcATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P, 
AVeRAGE  HEAT  LOAD 


1.2  ( FT**2 ) 
8*5  (FT**Z) 
115*  0( BTU/HR  j 
609.4 i BTU/HR ) 
978. 7(WATT-IN) 
850.8  (BTU/HR) 


THERMAL  CONTROL  WEIGHT 

KS!Sr8l!A»«-MMtIW 


* ASSIVt  ) 


UNIT  WEIGHT  (LCS) 
19.1 
5.0 
1.8 
A. 6 


IERR 


TOTAL 

11C0010111 


30.4 


STRUCTURES 

SKIN  THICKNESS  ,014  (IN) 

STRINGER  NO., THICKNESS, HT. 

NO., THICKNESS,  HT. 

GRID  BEAM  THICKNESS 

ISKSSiS^SirSKSETCEf-Sf; 

and  cru1  «• 


, 

(IN)J 


235. 

5. 

.124  

.030  (IN), 
113,19  (LB 
0.10  (LBS) 
45. >7  (LBS) 


_ SPACING 
CENTER 


81910.347 

.lie 

3.483 

0.000 


US!; 

(IN), 

(IN), 


HEIGHT  1 
AFT 


.742 
• 030 


I if! 

UN 


i>L?-\r\ 


WSSTAR  CC2-1-4 


* * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 
STABILIZATION  AND  CONTRCL 


IOENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  MJTATION  DAMPER 
603  CONTROL  ELECT  RNCS 
806  FARTH  SFNSOR  ASSY 
1413  POWER  CONVERT LR 


AUXILIARY  PROPULSION 

IDENT  TYPE 
’834  THRUSTER 
‘/834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1118  TANK 
618  TANK 

701  RELIEF  VALVE 
1203  ♦ DRAIN  VALV 

603  FILL  + VENT  VALVE 


VENT  VALVE 


UNIT  UNIT 

WEIGHT  VOLUME 

1.6  .1 

.3  • '0 

2.6  .3 

7.4  .4 

4.1  .1 

15.9  ,4 


UNIT 

HEIGHT 

.7 

.7 

.7 

.5 

4.1 

6.0 

10.2 

16.2 

• 2 
• 2 

.1 


UNIT 

POWER 


.1 

5.9 

.0 

.0 

.3 

0.0 

• 4 

3.5 

• 1 

1.0 

.4 

0.0 

UNIT 

UNIT 

GLUME 

POWER 

.0 

. 1 

.0 

• 1 

.1 

0.0 

. 1 

0.0 

.4 

0.0 

• 6 

0.0 

1.3 

0.0 

1.0 

0.0 

.0 

0,0 

• 0 

0.0 

.0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT 

IDENT  TYPE  NO.  WEIGHT  VOLUME 


'203  DIGITAL  TELEMETRY  I 8.9  .2 

✓403  CDMMD  OECOB+DISTR  1 12^3  A 


COMMUNICATIONS 

I DENT  TYPE 
2C2  ANTENNA 

30  ! ttiSSilMiF  UNIT 
401  RECEIVER 
503  COMMAND  SIG  CCND 
603  DIPLEXER 


12.3 


UNIT 

POWER 

3.0 

7,5 


UNIT  UNIT  UNIT 
HEIGHT  VOLUME  POWER 


10Z$ 

6.3 

.9 

1,0 


SMT-I A 


WSSTAR  CC2-1-4 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 
IDENT  TYPE 

Ail  ISV?Ir?egulatdr 

306  DATTFRV  CHARGER 
1202  POWER  CONTROL 


UNIT 

WEIGHT 

4.2 

21*0 

12.0 

11.6 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
.COMMUNICATIONS 
tUTTERIES 
POWER  CONTROL 
CONVERTERS 
SOLAR  ARRAY 


JlARNESS 

TTRUCTU 


“STRUCTURE 
THERMAL  CONTROL 
„ ORY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

290.0 

20.2 

60.3 

21.2 

24.6 
42.0 

66.6 

15.9 

53.6 

47.6 
232.6 

30.4 
913.4 

155.0 

45.7 


TOTAL  LAUNCH  WEIGHT  104,0 


UNIT 

POWER 

0,0 


0.0 


RCA  SATCOM  CCZ-l-5 


* ♦ SYSTEM  DESCRIPTION  DESIGN  NUMBER  1 + * + + 

STABILIZATION  AND  CONTROL 

CONFIGURATION  - “HASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
POINTING  ACCURACY  » . 200000CDEG. I 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

TOTAL  IMPULSE  » 38  343*  (LB-SEC  ) 

DATA  PROCESSING  ANO  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

INS  RATE  ‘ 


r- 

x> 


COMPUTER  OPERATIONS 
COPI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

„ NUMBER  OF  WORDS  CPER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON 

PRIMARY  DOWNLINK  DATA  RATE  • 
SEPARATE  OGWNLINK  QATA  RATE  « 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE 


O.l  IPS) 


ENG INEERING 


DATA 
32. 

256. 

125. 

8. 

A. 

1.0000 

64. 


MISSION  EQUIPMENT  DATA' 

0. 

0. 

0. 

0. 

0« 

0.0000 

0. 


ANTENNAS 
256.000(KBPS) 
O.OOOfKB PS) 


PO 

TO 


WE  R 
1AL 


RE 

SC 


QUIREME 
LAR  ARE 


NT 

AY 


INSTALLED  BATTERY 
BET 


LIFE 


AREA 

CAPACITY 

POWER 


jGINNING  of 
VEHICLE  SIZING 

CONFIGURATION CYLINDER 


665.92 

73.89 

100.00 

960.79 


REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


AMP— HR 
WATTS 


WET  SATELLITE  WEIGHT  » 
DI  PENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


CENTER  OF  GRAVITY 


1192.5  LBS  * 
LENGTH 

61.1  IN. ( 1.06 

19.2  IN . ( .69 

„ 60.3  IN. ( 1.53 

l$LUGS*FT**2  ) I XX  - 
- X-CG 

29.3  IN. I .76 


560.9  KG) 


M) 

M) 

M) 


H) 


68.5 

32.0 


LAUNCH  WEIGHT 
HEIGHT 


• 1237.8 


I N . ( 
IN.  ( 


1.76 

.81 


M ) 
M) 


L8S  C 56135 
WIDTH 
68.5  IN. ( 1.76 

32.0  IN. I .61 


230.7 


IYY  - 
Y-CG 
0,0  IN.( 


670587.1  122  » 


0.00  H) 


1063886.3 
2-CG , 


0.0  IN.*  0.00 


CONf  I 
AP 
MISS 


ION  - - SINGLE  SYSTEM 


perjg^/jncltnation 


muiiw*  duratidn 


193?o.o(mo 
5°:|JS0, 


•7193^3./ 


0.0 


KG) 

Si 

Hi 


-thr- |A 


RCA  SATCOM  CC2-1-5 


♦ ♦ SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 ♦ ♦ * ♦ 


STABILIZATION  AND  CONTROL 

CONFIGURATION  * - HASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  2222 

WEIGHT  58.40  LBS  VOLUME 

RELIABILITY  ,9856 

IERR  10 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPEtt ANT 

EQUIPMENT  CODE  IDENTIFIER  818  834 

EQUIPMENT  QUANTITIES 

WEIGHT  312*89 
DRY  WEIGHT 
RELIABILITY 
IERR 


t.77<FT**3> 


906  1003  499  203  1130 

18  6 5 9 2 1 2 

LBS  VOLUME  10.15<FT993» 

95.03CL8S1#  EXPENDABLE  WEIGHT  ' 

• 8 866 

11 


POWER  REQUIREMENT 


509  TO!  1203  603 

1 Z 1 1 

POWER  REQUIREMENT 
217.86UBS) 


78*9 


• 3 


DAJA  PROCE 


SSXNG 
ONF  IGURAT  ION 


AND 


EQUIPMENT 

EQUIPMENT 


NSTRUMENTATION  „ 

PECIAl  PURPOSE.  PROCESSOR  IOTUI 
CODE  IOENcTI FIER  203  403 

WEIGHT  ES21.18  LBS 1 * VOLUME  .39tFT**3$ 

RELIABILITY  *9668 

IERR  1 


POWER  REQUIREMENT 


10*5 


COMMUNICATIONS 
. CONFIGURATION  * - UNIFIED 
EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  35.64 
RELIABILITY 


1 E RR *****♦**♦*♦♦♦ ** 


LINK-COMMON  ANTENNAS 
202  106  327  401 

12  2 2 
LBS  VOLUME 

*9897 


503  605 

3 2 

1.05«FT**31 


POWER  REQUIREMENT 


29  iS 


ELCONF  IGURAT IONR-  - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
EQUIPMENT  CODE  IDENTIFIER  409  515  269  650  702 

EQUIPMENT  gUAgjriUEl  ^2  * ^ 2 p0WER  DISSIPATION 

HARNESS  WEIGHT  96.3tLBS»>  SOLAR  ARRAY  WEIGHT  51*5tLB$) 

RELIABILITY  .8280 


MISSION  EQUIPMENT  ^ „ , 

WEIGHT.  223.00  LBS 
RELIABILITY 


VOLUME 

*9000 


8 «91t  FT**3I 


POWER  REQUIREMENT 


109.1 

425.0 


WATTS 

WATTS 

WAtt 

"tf  Atf! 

i«tTS 

WATTS 


Vl-i«?  S 3 


RCA  SATCOM  CC2-1-5 


* * SUBSYSTEM  DESCRIPTIONS  (CONTINUED! 


PHERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER  . 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


18.4  ( FT*+2) . 
1735.0(BTU/HR)> 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 


, . TOTAL  HEATER  POWER 

0.0(tf ATT-IN).  VARIABLE  CONDUCTANCE  H.P. 


3.8 

111.0 


(FT! 

( 8TU) 


AVERAGE  HEAT  LOAD 


.9  (FT**2> 
9*4  (FT**2) 

0 .0 ( B TU/HR) 

ie25:?i8M, 


* 


610 
1841.9 


( BTU/HR ) 


THERMAL  CONTROL  WEIGHT 

. ..  UNIT  WEIGHT  (LBS  I 

INSULATION  13.0 

FEAT  PIPES  4.0 

PHASE  CHANGE  MATERIAL  2.8 

~'”IATQR  (PASSIVE!  11.7 


I ERR 


TOTAL 

1100001011 


31.4 


STRUCTURES 


( IN) 


jKIN  THICKNESS  .016 

STRINGER  NO. .THICKNESS*  HT. 

FRAME  NQ..THICKNESS.HT. 

GRID  BEAN  THICKNESS 

§885flJi!UTmK^TSra 

IBMWttM?0"  an°!  mtVi  «• 


192.  . 81910.347 

5.  . .108 

•138  (IN).  SPACING  3.898 

SPTER  ”0*000 

11:1  Ittil 


(IN). 

(IN). 

(IN). 

(IN). 


HEIGHT 

AFT 


(IN) 

1.949  llKI 
• 030" (INI 


• 376 
.539 


jr&t-\ A 


RCA  SATCOM  CC 2-1-5 


» ♦ ♦ ASSEMBLY  DESCRIPTIONS  OESIGN  NUHBER  1 ♦ ♦ * * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  NO 

1601  VALVE  DRIVER  ASSY 
2203  CONrROL  ELECTRNCS 

\ni  ysviiiNiiiicL 


UNIT  UN  IT  UNIT 

WEIGHT  VOLUME  POWER 
1.6  .2  ■ 1.0 

7.1  • L 62.0 

19.6  .5  15.6 

5.1  .1  .3 


AUXILIARY  PROPULSION 


UNIT  UNIT 
NO.  WEIGHT  VOLUME 


818 

TH  POSTER 

18 

-.4 

• 0 

834 

TH  POSTER 

6 

.7 

• 0 

906 

IS  OL  AT  ION  VALVE 

5 

.7 

• 1 

1003 

FILTER 

9 

• 5 

.1 

499 

PRESSURE  REGULATR 

2 

4.1 

• 4 

203 

ISOLATION  VALVE 

1 

6.0 

• 6 

1130 

TANK 

2 

17.3 

3.2 

509 

TANK 

1 

16.0 

.6 

701 

RELIEF  VALVE 

2 

• 2 

• 0 

1203 

FILL  + DRAIN  VALV 

1 

• ? 

.0 

603 

FILL  ♦ VENT  VALVE 

1 

• 1 

• 0 

UNIT 
POWER 
0.0 
• 1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


DATA  PROCESSING  AND  INS  TRUMEJjT^ION^  n UNIT 

DENT  TYPE  NO,  WEIGHT  VOLUME  POWER 
203  DIGITAL  TELEMETRY  1 8.9  .2  3.0 
403  COPMD  OECOD+DISTR  1 12.3  .2  7.5 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
106  BASEBND  ASSY  UNIT 
327  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
605  DIPLEXER 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 

1 B. 4 .7  0.0 

2 2.0  .0  0.0 

2 4.7  .0  18.0 

2 3.9  .1  6.3 

3 1.5  .0  .9 

2 -7  -n  . 3 


RCA  SATCOH  CC2-1-5 


* * ASSEMBLY  DESCRIPTIONS  (CONTINUED ) 


ELECTRICAL  POWER 


IOENT 

409 

515 

269 

650 

702 


TYPE 
BATTERY 

BATTERY  CHARGER 
POWER  CONTROL 


NO. 


UNIT 

WEIGHT 

9.4 


UNIT 

VOLUME 

u.l 

.2 

.6 


UNIT 

POWER 

8:8 

0.0 

9.0 

0.0 


(EIGHT  SUMMARY 

NAPE  WEIGHT 

MISSION  EQUIPMENT  225.0 

STABILITY  AND  CONTROL  58.4 

AUXILIARY  PROPULSION  95.0 

DATA  PROCESSING  21^2 

COMMUNICATIONS  35.6 

BATTERIES  142.6 

POWER  CONTROL  89?9 

SOLAR  ARRAY  51.5 

HARNESS  56.3 

STRUCTURE  159.2 

SOLAR  ARRAY  ORIVE  8.5 

THERMAL  CONTROL  31.4 

DRY  WEIGHT  974*6 

PROPELLANT  217,9 

SATELLITE  ADAPTER  45.3 


TOTAL  LAUNCH  WEIGHT  1237,8 


RCA  F/0  CC 2-1-6 


♦ * 


<• 

I 

— 


SYSTEM  DESCRIPTION  - - DESIGN  NUMBER 
STABILIZATION  AND  CONTROL 

CONFIGURATION  - - HASS  EXPULSION  WITH  PITCH  HOREN TUN  WHEEL" 
POINTING  ACCURACY  - « 200000 (DEG. ) 

AUXILIARY  PROPULSION 

CONFIGURATION MQNOPRQPELL  ANT 

TOTAL  IMPULSE  * 4074 5.  UB-SE C) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  CD  TUI 
COMPUTER  OPERATIONS  RATE  « Q.UPSI 

C D PI  TABLE  „ ENGINEER! NG"DATA 

NUMBER  OF  CCHHANOS  32. 

NUMBER  OF  MAIN  FRAME  WORDS  256* 

PAIN  FRAME  SAMPLE  RATE  125# 

PAIN  FRAME  WORD  LENGTH  8. 

NUMBER  OF  SUBFRAMES  4. 

5UBFRAHE  RATE  1*0000 

NUMBER  OF  WORDS  PER  SUBFRAME  64* 

COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATE  • 256.000CK8P. 

SEPARATE  DOWNLINK  DATA  RATS  - O.OQQCK8P 

ELECTRICAL  POWER 

CONFIGURATION SHUNT  AND  DISCHARGE  REGULATION 

POWER  REQUIREMENT  , 659.02  WATTS 

TOTAL  SOLAR  ARRAY  AREA  75.39  SO  FT 

INSTALLED  BATTERY  CAPACITY  100.00  AMP-HI 

BEGINNING  OF  LIFE  POWER  959*8?  WATTS 

VEHICLE  SIZING 

CONFIGURATION^—  - CYLINDER 


MISSION  EQUIPMENT  DATA" 

0* 

0* 

0# 

0. 

0* 

0.0000 

5* 


PADDLE  MOUNTED  SOUR  ARRAY 


WET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY 
FISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


CENTER  OF  GRAVITY 
*EfcS  ftHfeiilriON  SINGLE  SYSTEM 

Sfi!!Hp^Jt?faNCUNATI0H 

muimr  w*kum 


1136.5  LBS  ( 538*2  KG  I 

LENGTH 

39.2  IN.C  .99  Ml  65*3 

19.9  IN.C  .50  H } 33*1 

59.0  IN. I 1.50  MI  . •* 

C$LUGS*FT**2>  IXX  « 212*9  IVY'  * 

x-cs  y^c 

29.7  IN. I *73  MI  0*0  IN* 


LAUNCH  WEIGHT  * 
HEIGHT 

IN.C  1*66  HI 
IN.C  .84  MI 


U3U2  tB3liTH 

65.3  IN.C 
33*1  IN.C 


558*5’  KG) 

1.66  H) 

• 94 


634022*5  122  W 


o.oo  m 


1026466, B 

Z-CG 


0.0  IN.C  * 


49. 

.6 


3.7  0.0 


CHOI 

12 


RCA  F/0  CC2-1-6 


* * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 


< 

f 

13 

-4 


STABILIZATION  AND  CONTROL 

MITH  PITCH  MOMENTUM  WHE^t- 
EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  2 

WEIGHT  43.00  LBS 
RELIABILITY 
I ERR  10 


1 

VOLUME 

.9418 


1.24(FT**3» 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

CODE^IDENTIFIER  810  034  906  1003 
EQUIPMENT  QUANTITIES  18  6 5 9 

WEIGHT  326.54  LBS  VOLUME 

95.O3CL0S),  EXPENDAB 
RELIABILITY  .8865 

I ERR  11 


499  203  1130 

2 12 
jLg.l5iFT**3) 


WEIGHT 


IDENT 

ities 


IFIER 

21.18 


DATA  PROCESSING  AND 

CONFIGURATION 

EQUIPMENT  CODE 
EQUIPMENT  QUANTITI 
WEIGHT 
RELIABILITY 
IERR 

COMMUNICATIONS 

CONFIGURATION UNIFIED 

EQUIPMENT  CODE  IDENTIFIER 
:QUI  PNENT  QUANTITIES 

WEIGHT  31.72 
RELIABILITY 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  CDTUI 


I ERR ******* ******** 


203  403 

1 1 
LBS  VOLUME 

• 9668 


LINK-COMMON  ANTENNAS 
202  106  327  401 

. 12  2 1 
LBS  VOLUME 

.9770 


.39<FT**3I 


50  3 605 

3 2 

1.00(FT**3> 


ELECTRICAL  POWER 

CONF  IGURAT  ION 

EQUIPMENT  CODE  ID 
EQUIPMENT 


POWER  REQUIREMENT 


509  701  1203  603 

*35?mi!iirRE',E"r 


WmmiP«E5N0«rc-iGE-r-rH ,‘doie  "bunieo  solir  *RR#r 

IMuff***’  l“*  jo.I.^rsoLAR  Ptm66  SXfsmnm 

RELIABILITY  .8626 


78.9  MATTS 


•3  WATTS 


POWER  REQUIREMENT  10i5  MATTS 


POWER  REQUIREMENT 23i9  WATTS 


• 2 . 5 ( L BS  ) 


MISSION  EQUIPMENT 

WEIGHT  250.00 
RELIABILITY 


LBS  VOLUME 

.9000 


9.90<FT**3) 


POWER  REQUIREMENT 


lli;3  WAtTS 
60 id  WAtT$ 


£8£H(\ 


RCA  F/0  CC 2-1-6 


* ♦SUBSYSTEM  DESCRIPTIONS  (CONTINUED! 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


19*6  IFT**Z>, 

18  SI *7 (BTU/HR ! t 

0.0  (WATT— IN 
3*7  (FT) 
111.0  (BTUI 


BATTERY  RAOIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


*9  ‘ C FT** 2) “ 
20.5  l FT*+2) 
90.0 (BTU/HR) 
19*1.7(BTU/HR) 
597.8 ( WATT- IN) 
1961.2  (BTU/HR! 


THERMAL  CONTROL  WEIGHT  ^ yg jgHT  (LBS) 

INSULATION  12.* 

FEAT  PIPES  „ . , . 

PHASE  CHANGE  MATERIAL  2.8 

RADIATOR  (PASSIVE!  12.* 


IERR 


TOTAL 

UOOOOlOil 


31.5 


STRUCTURES 


,a?l 


16  (IN) 


(HWBi*! SS!5?hickm6Ss.  ... 
SMBW0*'TM,CIU““’WlC*M* 
!28^!iiRNTT815KSH5cT5S?w«? 

SOLAR  ARRAY  BOOH  AND  DRIVE  WT « 
ADAPTER  WEIGHT 


01910.3*7 
.105 

SPACING  3.905 
.030  jiNjj.  RENTER  “0.000 


18b. 

5. 

.139 


< I N > » 


( IN) » 
(IN)  $ 
(IN) » 
(IN!  »" 


HEIGHT 

AFT 


(IN! 

952  HnI 
i030(IN| 


• 367 

• 527 


«:?  ttli 


RCA  F/0  CC 2-1-6 


* * 


ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * + * 

STABIL  IZATION  AND  CONTROL 

IDENT  TYPE  NO.  HEIGHT  VOLUME  POWER 

1601  VALVE  DRIVER  ASSY  2 1.6  .2  o 

2203  ^^5°LSySTRNCS  2 7-1  •!  62*0 

1915  EARTH  SENSOR  1 15.4  .5  15.6 

1303  REACTION  WHEEL  2 5.1  !l  *3 


l 

xy 


AUXILIARY  PROPULSION 

IDENT  TYPE 
616  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1130  TAM 
509  TAM 

701  RELIEF  VALVE 
1203  FILL  ♦ DRAIN  VALV 
603  FILL  ♦ VENT  VALVE 


NO. 

18 

6 

5 

9 

2 

1 

2 

1 

2 

1 

1 


UNIT 
WEIGHT 
. 4 
.7 
.7 
.5 
4.1 
6.0 
17.3 
16.0 
• 2 
• 2 
• 1 


UNIT 

VOLUME 

• 0 
.0 
.1 
.1 

• 4 

.6 

3.2 

.6 

.0 

.0 

* 0 


• DATA  PROCESSING  AND 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  CO  HMD  DECOD+DIS  TR 


INSTRUMENTATION 

UNIT  UNIT 
NO.  HEIGHT  VOLUME 
1 8.9  .2 

1 12.3  .2 


UNIT 
POWER 
0.0 
• 1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


UNIT 

POWER 

3.0 

7.5 


COMHUN  ICATIONS 

IDENT  TYPE  NO. 

202  ANTENNA  1 

106  BASEBND  ASSY  UNIT  2 

327  TRANSMITTER  2 

401  RECEIVER  1 

503  COMMAND  SIG  COND  3 

605  DIPLEXER  ? 


UNIT 

WEIGHT 

8.4 
2.0 
4.7 
3.9 

1.5 
7 


UNIT 

VOLUME 

.7 

• 0 
• 0 
• 1 
• 0 
.0 


UNIT 
POWER 
0.0 
0.0 
18.0 
6.3 
.9 
• 3 


RCA  F/Q  CC2-1-6 


* ♦ ASSEMBLY  DESCRIPTIONS  tCONTINUEQl 

ELECTRICAL  POWER 

IOENT  TYPE  NO.  WE  I< 

*12  DISCHGE  REGULATOR  2 i< 

515  SHUNT  REGULATOR  9 i 

igSlifflH  CHAMER  i 7< 


702  POWER  CONTROL 


WEIGHT  SUMMARY 

NAPE  WEIGHT 

MISSION  EQUIPMENT  250.0 

STABILITY  ANO  CONTROL  *3.0 

AUXILIARY  PROPULSION  95.0 

DATA  PROCESSING  21.2 

COMMUNICATIONS  31.7 

BATTERIES  . t*2.& 

POWER  CONTROL  82.1 

SOLAR  ARRAY  52  .5 

HARNESS  50.* 

STRUCTURE  _ 1*6.2 

SOLAR  ARRAY  DRIVE  8.7 

THERMAL  CONTROL  31.5 

DRY  WEIGHT  955.0 

PROPELLANT  . _ 231.5 

SATELLITE  ADAPTER  **  *7 


TOTAL  LAUNCH  WEIGHT  1231.2 


Ib£-\h 


MARISAT  F/Q  CC2-1-7 


* * * SYSTEM  DESCRIPTION  DESIGN  NUMBER  1 * * * * 

STAB  II 12  ATION  AND  C ONTR  QL 

CONFIGURATION SPIN  CONTROL 

POINTING  ACCURACY  • , 600000 (DEG, I 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPE  LL  AN  T 

TOTAL  IMPULSE  » 2332 A. < LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  CDTUI 

S8pl'J|*aLEl>ER4IIONS  R4U  ’ ENGINEERING 

NUMBER  OF  COMMANDS 
NUMBER  OF  MaIN  FRAME  WORDS 
PAIN  FRAME  SAMPLE  RATE 
PAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 

NUMBERttGFRwORDS  PER  SUBFRAME 

^CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATE  * 3A*Rnn<KSpil 

SEPARATE  DOWNLINK  DATA  RATE  * O.OOO(KSPS) 

6LCONF  IGURATiSnR-  - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


DATA 
32. 

256. 

13. 

8. 

10. 

.1250 

64. 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 

0* 

0. 

0.0000 

0. 


WATTS 
SO  FT 
AMP-HR 
WATTS 


POWER  REQUIREMENT  Ul’Zl 

‘"'TOTAL  SOLAR  ARRAY  AREA  124.06 

-INSTALLED  BATTERY  CAPACITY  24.00 

•"BEGINNING  OF  LIFE  POWER  401.30 

VEHICLE  SIZING 

i- CONF  1GURAT  ION CYLINDER  , . . , ,,  . 

WET  SATELLITE  WEIGHT  * 957.6  L8S  ( 434.4  KG> 

Di PENSIONS  ca  . LENGTH  to 

PISSIUNN6QUIPMENT  17*3  Ig’j  • 

MOMENTS  OFTINfcRTIA  <SLUGS*FT**ib  IXX  « 

X—CG 

CENTER  OF  GRAVITY  41.3  IN.(  1.05 

^CONFIGURATION  - - SINGLE  SYSTEM 
" APCGEE7PERIGEE/INCL1NATI0N 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


M) 

M) 

M> 


M> 


97.4 

28.8 


LAUNCH  WEIGHT 
HEIGHT 


1000.0 


I N • ( 
IN. I 


2.47 

.73 


M) 

Ml 


97.4 

28.8 


tawlOTH 
IN*  I 
IN.  I 


453.6  K< 


2.47 

.73 


234.8 


19323. /19323./ 
60.0 (MOI 


0.0 


0.0 


IYY  « 1070904.4  IZZ  * 

Y-CG 

IN. I 0.00  MI 


1070904.4 
2— C6 
0.0  IN.i  0.06 


MI 

Ml 


Mi 


? 6 if- 1 A. 


HARlSAT  F/0  CC2-1-7 


* ♦ SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  I * * * * 


STABILIZATION  ANO  CONTROL 

•'CONFIGURATION SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  l 

WEIGHT  36.10  LBS 
RELIABILITY 
I ERR  0 

AUXILIARY  PROPULSION  

•CONFIGURATION MONQPRQPE  IL  ANT 


3u  j *i03  603 

1 1 l 

VOLUME 
* 9051 


806  1413 
2 1 
l.43(FT**3J 


EQUIPMENT 
6QUI  PM  ENT 


CODE  IDENTIFIER 
QUANTITIES 
WEIGHT  208.54 
DRY  WEIGHT 
RELIABILITY 
I ERR 


83  A 834  906  1003  499  203  1118 

6 2 5 9 1 1 2 

LBS  VOLUME  5 .721  FT** 3) 

68 .33 ( LBS ) * EXPENDABLE  WEIGHT 
.8261 

11 


DATA  PROCESSING  AND  INSTRUMENTATION 
^CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  < 0 TUI 


EQUI  PM  ENT 
EUUI PMENT 


CODE  IDENTIFIER 
QUANTITIES 
WEIGHT  21.18 
RELIABILITY 
I ERR 


20  3 
L 

LBS 


COMMUNICATIONS  , 
^CONFIGURATION 


UNIFIEO  LINK- 
EQUIPMENT  CODE  IDENTIFIER  202 
EQUIPMENT  QUANTITIES  1 

WEIGHT  24.62  LBS 
RELIABILITY 
I err******* ******** 

ELECTRICAL  POWER 
/CONFIGURATION  - - SHUNT  - BODY 
EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  7 

WEIGHT  117.20  LBS 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  165.00.  LBS 
RELIABILITY 


403 

1 VOLUME 
.9668 


•COMMON  ANTENNAS 
103  306  40i 

L 2 1 

VOLUME 
.9601 


.391 FT**3 J 


503  603 

2 1 A 

.92(FT**3) 


POWER  REQUIREMENT  10.4 


518  701  1203  603 

1 Z l 1 
POWER  REQUIREMENT  l.C 

140.20ILBS ) 


POWER  REQUIREMENT  10.! 


POWER  REQUIREMENT 


19.! 


MOUNTED  SOLAR  ARRAY 
22k  306  1202 

Z VOLUME  2.03(FT**3| 

43 .5 ( LBS i » SOLAR  ARRAY  WEIGHT 
.9649 


POWER  DISSIPATION 
61 .0 (LBS  I 


23.1 


VOLUME 

.9000 


6.53CFT**31 


POWER  REQUIREMENT  2«4*< 


WATTS 

WATTS 

WATTS 

WATTS 

WATTS 

WATTS 


Q b If- /A 


MAR  I SAT  F/0  CC2-1-7 


♦ * SUBSYSTEM  DESCRIPTIONS  (CONTINUEDI 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  'POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


8,3  ( FT**2 ) , 

800.0  (BTU/HR), 

16212.2 (WATT-IN) 
4 • 7 (FT) 

72.1  (BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


WEIGHT 

20.1 

5.0 

1.8 

5.3 


I ERR 


TOTAL 

1100010111 


STRUCTURES 

SKIN  THICKNESS  .013  ( IN) 

STRINGER  NO.*  THICKNESS, HT. 
£^Heac...Mt]*’THICKNESS,HT. 

GRID  BEAM  THICKNESS 

|g85SI!!TTSIcvKSf«s&TS^“5?? 

SSkffEgRgli6S?0M  *ND  DR,VE  “T- 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


32.1 


.0  <FT**2) 
9.2  <FT**2i 
63 • 6 ( 0 TU/HR ) 
863. 6( BTU/HR) 
979.5(WATT-IN) 
973.6  (BTU/HR) 


252.  , 

a.  , 

.115  (IN),  SPACING 
.030  (IN),  CENTER 
112.2  (LBS) 

0.0  (LBS) 

42.4  (LBS) 


81910.347 
.117 
3.228 
0.000 


(IN)  , 

.407 

( 

in># 

• 565 

I 

(IN), 

HEIGHT 

1.614 

( 

(IN), 

AFT 

• 030 

( 

UN) 

IN) 

IN) 


/H  t-lA 


MAR  I SAT  F/0  CC2-1-7 

♦ . ASSEMBLY  DESCRIPTIONS DESIGN  NUMBER  1 * * ♦ 


STABILIZATION  AND  CONTROL 


I DENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203  VALVE  DRIVER  ASSY 

1 

1.6 

.1 

5.9 

303  SUN  SENSOR 

1 

.3 

.0 

.0 

403  NUTATION  DAMPER 

1 

2.8 

• 3 

0.0 

603  CONTROL  ELECTkNCS 

1 

7.4 

.4 

3.5 

806  EARTH  SENSOR  ASSY 

2 

4.1 

• 1 

1.0 

1413  POWER  CONVERTER 

1 

15.9 

.4 

0.0 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

PUWER 

>'8  34  THRUSTER 

6 

.7 

.0 

.1 

^834  THRUSTER 

2 

.7 

.0 

.1 

906  ISOLATION  VALVE 

5 

.7 

.1 

0.0 

1003  FILTER 

9 

• 5 

.1 

0.0 

499  PRESSURE  REGULATR 

1 

4.1 

.4 

0.0 

203  ISOLATION  VALVE 

1 

6.0 

• 6 

0.0 

1116  T A NK 

2 

10.2 

1.3 

0.0 

518  TANK 

1 

16.2 

1 .0 

0.0 

701  RELIEF  VALVE 

2 

.2 

.0 

0.0 

1203  FILL  + DRAIN  VALV 

1 

.2 

.0 

0.0 

603  FILL  + .VENT  VALVE 

1 

• L 

.0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTJJION^ 

UNIT 

IDENT  TYPE 

NO. 

WEIGHT 

VOLUME 

POWER 

•'203  DIGITAL  TELEMETRY 

I 

B.9 

.2 

3.0 

403  COMMO  DECOD+DISTR 

1 

12.3 

.2 

7.5 

COMMUNICATIONS 
DENT  TYPE 

NO. 

UNIT 

WEIGHT 

. UNIT 
VOLUME 

UNIT 

POWER 

202  ANTENNA 

103  BASEBND  ASSY  UNIT 

306  TRANSMITTER 

1 

2 

6.4 

2.0 

2.1 

:i 

• 0 

°:§ 

10.9 

401  RECEIVER 

1 

3 .9 

.1 

6.3 

503- COMMAND  SIG  COND 

2 

s 1 .5 

• 0 

.9 

603  DIFLEXER 

1 

3.1 

.0 

1.0 

* 


MARISAT  F/Q  CC2-1-7 


TOTAL  LAUNCH  WEIGHT  1000*0 


wwhh 


UNIT 

POWER 

0.0 

0.0 

0.0 

0.0 


A 


AM  SAT  CORP  (A5C)  CC2— I— 8,  cci-/-^  CO  3~/~yc> 
SYSTEM  DESCRIPTION  DESIGN  NUMBER  l * * + * 


STABILIZATION  AND  CONTRCL 

CONFIGURATION  SPIN  CONTROL 

AuxiHiSPMoMBIMF  ' •*«<>«  «#?«..» 

CONFIGURATION  KONCPROPELLANT 

DATA^M^^  IhSTFSiBSnttBi8™ 


SPECIAL  PURPOSE  PPOCESSOR  { DTU) 
rna?UTf n.  PpE**TJONS  RATE  - O.I(IPS) 

CD°I  TABLc  ENGI 

NUMBER  QF  COMMANDS 
NUMBER  OF  MAINfK/ME  WORDS 
MAIN  FRAME  SAMPLE  KATE 
MAIN  FRAME  WORD  UNGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

UF  WCRDS  P£R  SUBFRAME 
COMMUNICATIONS 

C0DnIuVnCTJPNlirT“  UNIFIED  LINK-COMMON  ANTENNAS 
PRIMARY  DOWNLINK  DATA  RATE  - 32.000(KBP 

ELEcfRICALTPOWERNLINK  °/TA  RA*£  ' O.OOOtKBP 

- BODY  MOUNTFD  SOLAR  ARRAY 


PPQCESSOR  (DTU) 

0«l(  IPS) 

ENGINEERING  DATA 
32. 

258. 

13. 

18* 

•<:1250 


)(  KBP! 

it  kbp: 


MISSION  EQUIPMENT  DATA 

8: 

0. 

0. 

0. 

0.0000 

0. 


POWER  REQUIREMENT 
‘'TOTAL  SOLAR  ARRAY  APEA 
•'INSTALLED  BATTERY  CAPACITY 

wh«  fSiSS.'"'  LIfE  PCRtR 

CONFIGURATION  - - CYLINDER 

SSeSHsW1”  WE1GH1  - 12< 
5?HJBSnIqBW«ht  iSi« 

PoJKtt  imitt*  (SLUGS0;! 


437.75 

182.09 

36.00 

588.99 


WATTS 
SO  FT 
AMP-HR 
WATTS 


CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  - - SINCLE  SYSTEM 

^IslfoN  UFtf  IHtNCUh*TI0N 

Ii£S*gieiT9N  tUR‘TICN 


T ■ 1293.5  L3S  { 

LENGTH 

70.8  IN. ( 1,80 

19.9  IN,  ( ,'50 

, 90.6  IN,  < 2.30 

<SLUGS*FT**2 ) IXX  - 

Q 

51.9  IN.  ( 1,132 


LAUNCH  WEIGHT  * 1355< 


615,0 


1 m*? 

jn.< 

3.00 

M) 

117.9 

IN.  ( 

3.00  H) 

) 33.1 

IN.  ( 

• 84 

M) 

33.1 

IN* 

• 84  M) 

IYY  « 
Y-CG 
).0  IN,  { 


2005003, 
0,00  M) 


112  • z28 
0,0  IN 


2005003.2 

In5(  0,00 


19323.1/19323. 
6C.iO?MO) 
51,'0  ( MO) 
.1615 


am  sat  corp  casc)  cc2-i-e>  ec  j-/--?  ^ ccs -/-■¥*> 


* * SUBSYSTEM  DESCRIPTIONS DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTPCl 

/CONFIGURATION  SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WtIGHT  A 3*50  LBS 
RELIABILITY 
It  RR  0 


303  403  603 

112 
VOLUME 
« 9610 


AUXILIARY  PROPULSIGN 
^CONFIGURATION-  MONCPROPELLANT 
EQUIPMENT  COOE  IDENTIFIER  J34  834 

EQUIPMENT  QUANTITIES  6 2 

WtIGHT  206. 54  LBS 
OftY  WEIGHT  6U.33CLBS)* 

Rt  LIABILITY  . 626L 

IERF£  11 


*>06  1003 
5 9 

VOLUME 


806  1413 
2 1 
1.80(FT**3I 


499  2C3  1118 

11  2 
5*72  (F  T+*3 ) 


EXPENDABLE  WEIGHT 


DATA  PROCESSING  AND 
‘'CONFIGURATION 


equipment 

EQUIPMENT 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  (OTU) 


CODE  IDENTIFIER  203 
QUANTITIES  1 

WEIGHT  21.18  LBS 
RELIABILITY 
ItRR  1 


403 

1 

VOLUME 

9668 


COMMUNICATIONS 

link-common  antennas 

EQUIPMENT  CODE  IDENTIFIER  202  103  306  401 

EQLIPMENT  QUANTITIES  1121 

WEIGHT  24.62  LBS  VOLUME 

RELIABILITY  .9601 

I F.RR  **'♦*.**  >**  + ***♦* 


.39(FT**3> 


503  603 

2 1. 

.92 (FT^+3 ) 


ELECTRICAL  POWER 
t/CONFIGUPATION  - - SHUNT  - BODY 
EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  10 

WtIGHT  156.05  LBS 


RELIAI 


MISSION  EQUIPMENT 

WEIGHT  25  C. 00 
RELIABILITY 


MOUNTED  SOLAR  ARRAY 
236  315  1202 

2 2 1 

VOLUME  2.95(FT**3> 

56^j£BS)>  SOLAR  ARRAY  WEIGHT 


LBS 


VOLUME 

.9000 


9,90(FT**3) 


POWER  REQUIREMENT 


518  701  1203  603 

1 2 11 
POWER  REQUIREMENT 
140.20 (LBS ) 


POWER  REQUIREMENT 

POWER  REQUIREMENT 

POWER  DISSIPATION 
89.5 (LBS ) 

POWER  REQUIREMENT 


10.4  WAT1 
1*0  WATT 

10.5  WAT1 

19.5  WAT1 

34.$  WATT 
380.0  WATT 


AM  SAT  CGRP  (ASC) 


CC2-1-6  , Cd  3 -/-XU" 


CC  3-/-  Yo 


* + ♦ 


SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
R4EI4TOR  AREA 

HEATER  POWER 


HEAT  P 
HK  AT  P 
STEREO 


PE 

PE  LENGTH 
ENERGY 


12.3  (FT++2). 
1196.9( BT U/HR). 
26651. 8<WA|T-1N). 
72ll  (BTU) 


P4TTEPY  RADIATOR  AREA 

ioiH„5AtUAI9R  area 
battepy  hlater  power 

TOTAL  HEATER  POWER 
VAPIAPLE^CONOUCTANCE  H.P< 
AVERAGE  HEAT  LOAD 


1.2  (FT**2> 
13.5  CFT++2) 
115.0(BTU/HR ) 

1 313. 9 ( BTO/HR ) 
1172.6(WATT~IN) 
1437.3  ( 8TU/MR) 


THFRNAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

£y£H,.£HANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT  WEIGHT  (LBS) 
27.3 
5.9 
1.0 
7.8 


IERR 


TOTAL 

11CC010111 


42.9 


STRUCTURES 

SKIN  THICKNESS  .014  (IN) 

ST  FINGER  NO,,THICKhESS.HT. 

PPAPE  NO.. THICKNESS. HT. 

GRID  BEAM  THICKNESS 

l8KmW3H8cTM§',8f? 

ANo  crive  wT* 


263.  , 

5.  » 

•128  (IN). 
.030  (IN). 
125.13  (LBS. 
O.iO  (LBS) 
62.2  (LBS) 


S 


81910.347 
• X 3 6 

SPACING  3*592 
ENTER  0.000 


l! 

C 

[N)> 
(N)  » 
fN). 

HEIGHT 

.473  1 
#679  I 
1.796  I 

[IN) 

IN) 

IN) 

u 

IN). 

AFT 

• 030  1 

IN) 

bb'e- ia 


CDRP  ( ASC ) 


CC2-1-6  3 CC  3 • J > 


ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER 


STABILIZATION 


CONTROL 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
, 303  SUM  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  E LECTRNCS 
806  EARTH  SENSOR  ASSY 
1413  PCrfER  CONVERTER 


UNIT 

WtIGHT 

1.6 

.3 

2.6 

7.4 

4.1 

15.9 


UNIT 

VOLUME 

.1 

.0 

,3 

.4 

.1 

.4 


AUXILIARY  PROPULS ICN 


IJDENT  TYPE 
^834  THRUSTER 
^834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1118  TANK 
518  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT 

WEIGHT 

.7 

.7 

.7 

.5 

4.1 

6.0 

10.2 

16.2 

.2 

.2 

.1 


UNIT 

VOLUME 

*0 
.0 
• 1 
• 1 
.4 
.6 
1.3 
1.0 
.0 
• 0 
.0 


DATA  PROCESSING 


IOENT  TYPE 

''2C3  DIGITAL  TELEMETRY 
^403  COMMO  DECOO+D ISTD 


INSTRUMENTATION 

UNIT  UNIT 
NO.  WEIGHT  VOLUME 


b • 9 
12.3 


COMMUNICATIONS 


IDENT  TYPE 
202  /NTENNA 
103  MSFBND 


103 
. . 306 
M 401 
* 503 

60  3 


ASSY  UNIT 


TRANSMITTER 
PCCF IVER 

COMMAND  SIG  COND 
DIPLEXER 


UNIT 

WEIGHT 

8.4 
2.6 
2.1 
3*9 

1.5 
3.1 


43,  CC3-/-VO 


V(-  3 oo 


AM  SAT  CORP  USC  I CC2-1-8  0.  5 - A-  -?  2,  C.C1  3 - 


► * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 

ELECTRICAL  POWER 

IDENT  TYPE  NO. 

103  SHUNT  REGULATOR  10 

^236  BATTERY  2 

315  BATTERY  CHARGER  2 

1202  POWER  CONTROL  1 


UNIT 

UNIT 

UNIT 

EIGHT 

volume 

POWER 

9.2 

.1 

0.0 

90.2 

.9 

0.0 

12. C 

• 3 

0.0 

11. fc 

• 3 

0.0 

WEIGHT  SUMMARY 

NAME  WEIGHT 

^MISSION  EQUIPMENT  250.0 

STABILITY  AND  CONTROL  27.6 

AUXILIARY  PROPULSION  68.3 

DATA  PROCESSING  21.2 

COMMUNICATIONS  29.6 

"BATT  TRIES  . * 00.5 

POWER  CONTROL  77.6 

CONVERTERS  15.9 

SOLAR  ARRAY  09.5 

_HAR  NFSS  56.8 

"STRUCTURE  396.5 

THERMAL  CONTROL  42.9 

DRY  WEIGHT  1153.3 

PROPELLANT  190.2 

SATELLITE  ADAPTER  62.2 


/- 


TOTAL  LAUNCH  WEIGHT  1355.8 


SAT  BUS  SYST  (SBS ) CC2-1-9 


* SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * + ♦ ’ 

STABILIZATION  AND  CONTR  CL  _ 

CONpIGURAT ION  SPIN  CONTROL 

POINTING  ACCURACY  « . 4COCCO (OEG. ) 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MON CPROP E LLANT 

TOTAL  IMPULSE  ■ 23324* (LB-SEC ) 

DATA  PROCESSING  AND  INSTRUMENTATION  nrinare<.„a 

CONFIGURATION  - SPECIAL  PUPPOSt  PROCFSSOR  (DTU) 

COMPUTER  OPERATIONS  RATE  - O,  (IPS) 

CDPI  TABLt  ENGINEERING 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LLNGTH 
NUMRFR  OF  SUBFRAMTS' 

SUBFRAME  RATE 

NUM-3ER  OF  WORDS  PtR  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATt  - 32.C00JKBPS) 

SEPARATE  DOWNLINK  DATA  RATE  *>  O.OOO(KBPS) 

ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  - BODY  MOUNTED. S OLAP  ARRAY 


<: 

i 

O 


DATA 

32. 

2 5 6* 

13. 

e. 

IBs 

601250 


MISSION  EQUIPMENT  DATA 

0* 

0. 

0. 

0. 

0 9 

jj.0000 


PCWPP.  REQUIREMENT 
‘'TOTAL  SOLAR  ARRAY  A FEA  __ 
-'INSTALLED  BATTERY  CAPACITY 
‘-'BEGINNING  of  life  power 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDER 


WET  SATFLLITE  WEIGhT 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


357.75 

150.75 
3C.0C 

487.63 


t 


WATTS 
SO  FT 
AMP-HR 
WATTS 


1111.1  LBS 
LENGTH 
64.4  IN. ( 1.64 

1B.4  IF.  .47 
B2.6  IN. I 2.10 
<SLUGS+FT**2 
X- 

46.2  IN 


504.0  KG) 


CENTER  OF  GRAVITY 

.^CONFIGURATION SINGLE  SYSTEM 

✓APOGEE/ PERIGEE /INCLINATION 
MISSION  LlfETlMc 

BtMUHF  CUR*mN 


i.  \ c . iu 
► 2)  IXX  - 
(-CG 

U(  1.17 


M) 

M 

M) 


H) 


107.3 

30.7 


LAUNCH  WEIGHT 
HEIGHT 


1162.4 


IN. 

IN. 


2.73 

.78 


H) 

M) 


107.3 

30.7 


LBS  ( 
WIDTH 
INoi 
IN.  ( 


527.3  KG 


2.73 

.70 


H> 

HI 


316.0 


IYY  « 

Y-CG 
0.0  IN.  ( 


1467160.7  IZZ  » 


0.00  M) 


zicT168’7 


0.0  IN.  ( 0.00  HI 


51:4I80' 


3./  0.0 


TO  £-l/\ 


SAT  BUS  SYST  CSBS)  CC2-1-9 


* * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * ♦ 


STABILIZATION  AND  CtiNTR  CL 

✓CONFIGURATION  SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  2u3 
EQUIPMENT  QUANTITIES  1 

WEIGHT  A3. 50  LBS 
RELIABILITY 
IcRR  0 


303  ACS  603 
112 
VOLUME 
• 961 3 


606  1A13 
2 1 
1.80(F T**3) 


AUXILIARY  PROPULSION 

CONPIGUR ATIGN  - - MON CPROPELLANT 
EQUIPMENT  CODE  IDENTIFIER  63 A 83A  906  1003 

EQUIPMENT  QUANTITIES  6259 

WEIGHT  20E.5A  LBS  VOLUME 

DRY  WEIGHT-  

RELIABILITY 
IEKR  11 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGj^R^T^GN^—^— ^SPECIAL  PURPOSE,  PROCESSOR  <DTUI 


A99  203  1110 

11.2 

5.72(FT*+3» 

68. 33 ( LBS ) . EXPENDABLE  WEIGHT 
• 8259 


CCDE  identifier  203 
EQUIPMENT  QUANTITIES  1 

WfclGHT  21.18  LBS 
RELIABILITY 
ILRR  1 


AC3 
1 

VOLUME 

.9668 


•39<FT**3) 


2 

VOLUME 

.9601 


503  603 

2 1 
• 92  CFT**3 ) 


COMMUNICATIONS 

link-common  antennas 

IquIphInt  §&^ri?!E'IltI6R  20?  102  30*  401 

KlfKInn?**6*  LBS 

I ERR** * + *4  **♦♦*«*** 

ELECTRICAL  POWER 

- BODY  MOUNTED  SOLAR  ARRAY 

iSUKfllllf  ®Tl®FflER  1C|  “I  30?  120f 

US  ^.?|PkY?Esc«.*«  Sit»FSf»Ar 


MISSION  EQUIPMENT 

rnmuiW-00  lbs 


900 


J50LU 


ME 


7.92<FT*+3l 


POWER  REQUIREMENT 


518  701  1203  603 

1 2 11 
POWER  REQUIREMENT 
1A0. 20 ( LBS ) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


™^UmWU0H 

POWER  REQUIREMENT 


10. A WAT1 
1.0  WAT1 

10.5  WAT1 

19.5  WAT1 

33.6  WAT1 
300*0  WAT1 


? og-\t\ 


SAT  BUS  SYST  (SBS)  CC2-1-9 


* * SUBSYSTEM  DESCRIPTIONS  (CONTINUED ) 


THERMAL  CONTROL 
RADIATOR  ARIA 

HEATER  POWER 


HEAT 
HEAT 
STCPEO 


PIPE 
PIPE 
~ ENE 


LENGTH 
■ PGY 


10*0  CFT**2), 

964. 3 ( BTU/HR ), 

2 121 6. 2( WATT- IN) * 
5*2  (FT) 

72.1  (BTU! 


THFRMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

.PHASE  CHANGE  MATE  F IAL 
RADIATOR  (PASSIVE) 


UNIT 


IERR 


TOTAL 

UCOOlOlll 


i) 


WEIGHT 
23. A 
5.  A 

1.3 

6.3 

36.9 


STRUCTURES 

SKIN  THICKNESS  .014  (IN) 

STRINGER  NO. , TH ICKNES $,HT. 

FRAME  NO.#THICKNE$S,HT. 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FCRWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTEPY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTEPY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLP  CONDUCTANCE  H, 
AVERAGE  HEAT  LOAD 


(LBS) 


.9  (FT**2) 
10.9  (FT**2> 
85.1(BTU/HR) 
1049. 3i  BTU/HR  ) 
1071. 7(WATT-IN) 
1164.5  (3TU/HR) 


257.  * 61910.347 

5 p 1 1 H 6) 

.121  (IN)'  SPACING  3 * 404 

.030  (IN),  CENTER  0.000 

119.13  (LBS) 

0.0  (LBS) 

51,3  (LBS) 


(IN) 

» 

•439  (IN) 

(IN) 

» 

HEIGHT 

.631  (IN) 

(IN) 

> 

1.70Z  (IN) 

(IN) 

9 

AFT 

•030  (IN) 

VI-  3 o4 


SAT  BUS  SYST  (SBS)  CC2-1-9 


l N-IT 
VOLUME 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER 

STABILIZATION  AND  CONTRtL 

UNIT  IN-1 

IDENT  TYPE  RQ,  WEIGHT  VOU 

, 203  VALVE  DRIVER  ASSY  1 1.6 

1 303  SUN  SENSOR  1 ,3 

A 403  NUTATION  DAMPER  1 2.8 

603  CONTROL  ELECTRNCS  2 7. A 

806  EARTH  SENSOR  ASSY  2 4,1 

1413  POWER  CONVERTER  1 15*$ 


AUXILIARY  PROPULSION 


IDENT  TYPE 
"/634  THRUSTER 
7834  THRUSTER 
906  ISOLATION  VALVE 
003  FILTER 

499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
118  TANK 
518  TANK 

701  RELIEF  VALVE 
203  FILL  + DRAIN  VALV 
603  FILL  ♦ VENT  VALVE 


1003 

499 

203 

1118 

518 

701 

1203 

603 


1.6 

.1 

.3 

.0 

2.8 

• 3 

7.4 

.4 

4.1 

• 1 

15,9 

.4 

UNIT 

UNIT 

WEIGHT 

.7 

.7 

.7 

• 5 

4.1 

6.C 

10.2 

16.2 

• 2 
• 2 
• 1 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE  NO.  WEIGHT  VOLUME 

>/203  DIGITAL  TELEMETRY  1 8.9  .2 

</403  COMMD  DFCOD+O ISTR  1 12.3  .2 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
, 103  PASE3MD  ASSY 
306  TRANSMITTER 

4m  cr.~PT\/PD 


UNIT 


RECEIVER 

COMMAND  S1G  COND 
DIPLEXEP 


UNIT 

WEIGHT 

6.4 

2.0 

i:i 

1.5 
3.1 


♦ * * * 


UNIT 

POWER 

0.0 

.5 

10.9 

6.3 

.9 


-I /\ 


SYST  < S B S J CC2-1-9 


* 4 * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

WShHF«.«im« 

i/227  EATTERY 
309  EATTEPY  CHARGER 
1202  F0WER  CONTROL 


UNIT  UNTT  UNIT 
MT.  WEIGHT  VOLUME  POWER 
9 4,2  .1  p-9 

2 30.9  .4  G.G 

2 12.6  .2  0.0 

1 .11.6  .3  0.0 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  200.0 

STABILITY  AND  CONTROL  27.6 

AUXILIARY  PROPULSION  68.3 

DATA  PROCESSING  21.2 

COMMUNICATIONS  24.6 

BATT  FRIES  60  ,T 

POWER  CONTROL  75. C 

CONVERTERS  . *5.9 

SOLAR  ARRAY 

HARNESS  5UZ-. 

OPY  WEIGHT  ?J0.9 

PROPELLANT  140*2 

SATELLITE  ADAPTER  51.3 


TOTAL  LAUNCH  WEIGHT  1162*4 


PUBLIC.  SERVICE  CC2-1-11 


* * * 


< 

I 

ua 

o 

c\ 


SYSTEM  DESCRIPTION  - - DISIGN  NUMBER  1 * + * * 


STABILIZATION  AND  CQNTRCL 

CONFIGURATION  DUAL  SPIN 

POINTING  ACCUPACY  - . 350000  < DEG.i) 

AUXILIARY  PROPULSION 

CONFIGURATION  MON CPROPELLANT 

TOTAL  IMPULSE  ■ 33126* (LB-SEC ) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMPUTER  OPERATIONS  RATE  - O.HIPS) 

CDPI  TABLt  ENGINEERING 

NUM3FP  of  commands 
NUMBER  OF  MAIN  E k /ME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LLNGTH 
NUMBER  OF  SUBFRArt IS 
SUBFRAME  RATE 

NUMBER  UF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION UNIFIED  UNK-COMHON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RAT 2 • 32.000(KBPS) 

SEPARATE  DOWNLINK  DATA  RATE  » O.OOO(KBPS) 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY 

POWER  REQUIREMENT 
"TOTAL  SOLAR  ARRAY  APEA 

" ^£ITY 


DATA 
64. 

256. 

13, 

8. 

ie. 

.1250 

64. 


MISSION  EQUIPMENT  DATA 

8: 


0. 

0. 

0. 

0.0000 

0. 


•'INSTALLED  BATTLRY 
i,  BEGINNING  OF  LIFE 


VEHICLE  SIZING 

CONFIGURATION  CYLINDER 

WFT  SATELLITE  WEIGHT  ■ 2320 

DIMENSIONS 

EQUIPMENT  BAY  140.7 

MISSION  EQUIPMENT  26.6 

TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


MOUNTED  SOLAR  ARRAY 
885.84  WATTS 
SQ  FT 
AMP-Hft 
WATTS 


366.47 

72,00 

1191.90 


.3  LBS 
LENGTH 


( 1052.  5 KG) 


3.57 

.68 


CENTER  OF  GRAVITY 


RFjtT  ABILITY 


IN.  ( 

IN.  ( 

167.3  IN. < 4.25 

{SLUGS  *FT*+2  ) IXX  • 

^ ^ Q 

107.8  IN. ( 2.74 


M) 

M) 

M) 


M) 


120.0 

44.3 


LAUNCH 
HEIGH’ 
IN.  ( 
IN.  ( 


WEIGHT  - 2425.8 


3,05 

1.13 


M) 

M> 


120.0 

44.3 


LBS  t 1100.4  K( 
WIDTH 

3.05 
1.13 


NAUM 

IS:  I 


HI 


784.9 


ONFIGURATION  SINCLE  SYSTEM 

/AP0G5E/PFRIGEE/INCL 1NATI0N 
MISSION  LIFETIME 

RfMKH?" °wmw 


19323. /19323./ 
6C.:oTmo) 
48.'9(  MO) 
.1603 


0.0 


0.0 


IYY  ■ 8900498.2  IZZ  * 

Y-CG 

IN. ( OoOO  M) 


0.0  IN* ( O.Otf  H) 


L-0 £ * i/v 


PUBLIC  SERVICE  CC2~1~U 


* * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 + * * * 


STABILIZATION  AND  CUNTRCL 

v CONFIGURATION DUAL  SPIN 

EQUIPMENT  CODE  IDENTIFIER  101 
EQUIPMENT  QUANT 1TIES  1 

WlIGHT  161*50  LBS 
RELIABILITY 
IERR  0 


203  3 03  403 

12  2 
VOLUME 
♦ 8575 


503  603  703 

4?44tF?**3)2 


AUXILIARY  PROPULSION 

CONFIGURATION  MON CPR OPE L LANT 

EQUIPMENT  CODE  IDENTIFIER  829  834  906  1003 

E0UIPM5NT  QUANTITIES  6259 

WLIGHT  264*52  LBS  VOLUME 

DRY  WLIGHT  75.12<L8S)>  EXPENDABLE  WEIGHT 

RELIABILITY  .9314 

ILRR  11 


499  203  1124 

2 12 
6. 21 (F  T*  + 3 ) 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  C DT U I 

EQUIPMENT  CODE  IDENTIFIER  203  406 

F QUIPMENT  QUANTITIES  1 2 

WEIGHT  3 C*93  LBS  VOLUME 

RELIABILITY  .9810 

ILRR  1 


• 40( F T**3 ) 


COMMUNICATIONS 

CONFIGURATION  - - UNIFIED 
EQUIPMENT  CCDE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  23.84 
RELIABILITY 


IERR *■«♦****  •*+#❖**  + * 


LINK-COMMON  ANTENNAS 
206  103  336  401 

112  2 
LBS  VOLUME 

♦ 9818 


503  618 

3 2 

• 43(FT  + <*3) 


ELECTRICAL  POWER 

CONFIGURATION SHUM  - 

EQUIPMENT  CCDE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  17C.20 
HARNESS.  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  60G.00 
RELIABILI1 Y 


BODY 
112 
. 12 
LBS 


LBS 


MOUNTED  SOLAR  ARRAY 
263  389  1202 

2 VOLUME  1o73{FT+*3 ) 

117* 6( LBS) # SOLAR  ARRAY  WEIGHT 
.8711 


VOLUME 

.9000 


23.73(FT>F*3) 


806  1413 

^OWcR ^REQUIRE HE NT 


518  701  1203  603 

X 2 1 - 1 

POWER  REQUIREMENT 
194.41 ( LBS  ) 


POWER  REQUIREMENT 

POWER  REQUIREMENT 

POWER  DISSIPATION 
181.1 (LBS ) 

POWER  REQUIREMENT 


76*7  WATT 
*3  WATT 

8.5  WATT 

77.7  WATT 

tO.T  WATT 
575.0  WATT 


V i - 30  8 


PUBLIC  SERVICE  CC £-1-11 


) * ♦ SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STCPEO  ENERGY 


21.7  (FT**2)> 

1891. A (BTU/HR )» 

9Z642.5CWATT-IN), 
10.5  UT) 

125.8  (BTU) 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


.6  (FT**2> 
22. B (FT++2) 
92»6( BTU/HR  j 
1939. Q{ BTU/HR  I 
2169.9(UATT-IN) 
2517.2  (8TU/HR) 


THERMAL  CONTROL  WEIGH! 
INSULATION 

heat  pipes 

PHASE  CHANGE  MATERIAL 
RADIATOR  (ACTIVE) 


UNIT  WEIGHT  (LBS) 
97.6 
11.0 
3.1 
51.0 


IERR 

STRUCTURES 

SKIN  THTCKMiSS 


TOTAL 

llCOGlOlli 


113.0 


.029  (IN) 


*ji\**t  in)  vT\ni.ija 

STRINGER  NOi.THICKNESS.HI, 

ssst ;-aE»HNo-'THiCKNtss*wicKNEss 

IS8BXiSTTSiPtJSScT«I,'«! 
I8^?eSR§IIGS?°" AND  CRIVE  WT* 


206.  * 

81910.397 

(IN ) * 

.614  (INI 

9.  . 

.171  (IN). 

SPACING  A I IIS 

HSI; 

HEIGHT 

ila 

• 030  (IN).  ( 

201.18  (LBS! 

O.tO  LBS 
1rt5.l5  LBS 

j ENTER  0.000 

1 

1 

(IN). 

AFT 

.030  (IN) 

bot-\t\ 


PUBLIC  SERVICE  CC2-1-11 


* * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 


i 


STABILIZATION  AND  CONTRCL 

IDBNT  TYPE  HD. 

101  DESPIN  PEARING  1 

203  VALVE  DRIVER  ASSY  1 

303  SUN  SENSOR  2 

403  NUTATION  DAMPER  2 

503  GIMBAL,  ELECTRCMCS  2 

603  CONTROL  EUCTPNCS  2 

703  BIAXIAL  DRIVE  2 

806  EARTH  SENSOR  ASSY  2 

1413  POWER  CONVERTER  1 


AUXILIARY  PROPULSION 

IDFNT  TYPE 
*'829  THRUSTER 
THRUSTER 
fSO^TION  VALVE 

PPESSURF  REGULATR 
ISOLATION  VALVE 
TANK 
TANK 

RELIEF  VALVE 
FILL  + DRA|N  VALV 


6834 
906 
1003 
499 
20  3 
1124 
51P 
701 
1203 
603 


FILL  + 


VALVE 


NO* 

6 

2 

5 

9 

2 

1 

2 

1 

2 

1 

1 


IDE NT  TYPE 

^203  DIGITAL  TELEMETRY 
^406  COMMD  DECOD+D ISTR 


COMMUNICATIONS 

IDFNT  TYPE 
206  ANTENNA 
103  BASEBND  ASSY  UNIT 
336  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
618  CIPLEXER 


NO. 


UNIT 

HEIGHT 

73,0 

1.6 

,3 

2.8 

6.3 

7.4 
14.3 

4.1 

15.9 


UNIT 
WEIGHT 
.6 
.7 
.7 
.5 
4*1 
6,0 
11.5 
16.2 
.2 
9 2 

• X 


UNIT 


1 

2 


NO. 

1 

1 

2 

2 

3 

2 


• • V»«  I 

a. 9 
11.0 


UNIT 

HEIGHT 

1.5 

2.0 

2.5 
3.9 

1.5 
1.5 


UNIT 

UNIT 

VOLUME 

POWER 

.8 

6.7 

.1 

5.9 

.0 

.0 

. 3 

0.  0 

.3 

31.6 

« 4 

3,5 

.5 

28.0 

.1 

l.C 

• 4 

0.0 

UNIT 

rmll 

VOLUME 

.0 

0.0 

.0 

. 1 

.1 

0.0 

.1 

0.0 

,.4 

0.0 

.6 

o.c 

2.4 

0.0 

1.0 

0.  0 

.0 

0.0 

.0 

0.0 

.0 

0,0 

IN 

UNIT 

UNIT 

VOLUME 

POWER 

• 2 

3.0 

.1 

5.5 

UNIT 

UNTT 

VOLUME 

POWER 

.1 

0.0 

.0 

.5 

• 0 

70.0 

.1 

6.3 

• 0 

.9 

.0 

0.0 

a £ -i/\ 


PUBLIC  SERVICE  CC2-1-11 


* * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
112  SHUNT  REGULATOR 
^26 3 BATTERY 
399  PATTEPY  CHARGER 
1202  POWER  CONTROL 


UNIT  UNIT 
WtlGHT  VOLUME 
1.4  - .0 

63.3  .5 

5.3  .1 


11.6  .3 


WEIGHT  SUMMARY 


NAME 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
OATA  PROCESSING 
COMMUNICATIONS 
BATTERIES 
POWEP  CONTROL 
CONVERTERS 
SOLAR  ARRAY 
HARNESS 
■"STRUCTURE 
THERMAL  CONTROL 
n DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


TOTAL  LAUNCH  WEIGHT  2425.0 


UNIT 

&OWSR 

0,0 

0.0 

0.0 

0.0 


VI-  311 


HI  CAP  VIDEO  BRDCST  CC2-1-13 


* * SYSTEM  DESCRIPTION  DESIGN  NUMBER  I * + * * 

STABILIZATION  AND  CONTRLL 

CONFIGURATION  SPIN  CONTROL 

POINTING^ ACCURACY  « • 4CCOGO  ( DF G.  ) 

AUXILIARY  PROPULSION 

CONFIGURATION  MONCPROPELLANT 

TOTAL  IMPULSE  - 24125, (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

COMPUTER  OPERATIONS  RATE  - O.KIPS) 

crpl  TABLt  ENGINEERING 

NUMBER  OF  CGMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATb 
MAIN  PRAME  WORD  LINGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WCPDS  PLR  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATE  « 32,000(KBPS) 

SEPARATE  DCWNLINK  DATA  RATE  - O.OOOl KBPS) 

ELECTRICAL  POWER 

COFFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


DATA  MISSION  EQUIPMENT  DATA 
32,  0. 

256,  O.. 

13.  0, 

6,  0. 

18,  0 » 

.1250  0.0000 

64.  0. 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AFEA 
INSTALLED  BATTERY  CAPACITY 
„ BEGINNING  OF  LIFE  PCWfcR 
VEHICLE  SIZING 

CONFIGURATION CYL  INDER 


VET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


47P.63 
199.09 
40.00 
644. OC 


( 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


1372.6  LBS 
LENGTH 
76.0  IN. ( 1.93 

20.4  IN. ( .52 

96.4  IN. < 2.45 

(SLUGS<>FT**2 ) IXX  » 

X-^G 


622.6  KG) 


M) 
M ) 
M) 


LAUNCH  WEIGHT  • 

120.0  InJ?HT3.C5  M) 

34.0  IN. < .66  M) 


1439.0  LBS  « 

120.0  ?S?IH 

34.0  IN. ( 


652.?  Kl 


3.05 
• 86 


H)' 

H) 


465.6 


56.0  IN< 


CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  SINGLE  SYSTEM 

APOGEE/ PERIGEE/ INCLINATION 
FISSION  LIFETIME 
FLAN  MISSION  CURATICN 
RELIABILITV 


1.42  M) 


0.0 


IYY  «» 

Ifif 


2326383.3 

0.00  H) 


IZZ  * 


2326383.3 
Z-CG, 


0.0  IN. ( 0.00  ft) 


19323,719323./  0.0 

6O.I0(M0) 

50. 1(M0) 

.1622 


HI  CAP  VIDEO  BRDCS  T CC2-1-13 


♦ * 


SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  X * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

#u,MtMT  §Mf£im6R  2o! 

WEIGHT  A 2*50  LSS 
RELIABILITY 
IE  RR  0 


GUIPM 


303  603 

• i 1 
VOLUME 
.<5618 


60- 


80£  1613 
1. 8G( FT++3  J 


699  203  1118 

2 12 
6.12CFT**3» 


AUXILIARY  PROPULSION 

CONFIGURATION  MDNCPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  836  836  906  1003 

KQl:I®MSNT  QUANTITIES  6 2 5 9 

WEIGHT  217.65  LSS  VOLUME  . 

DRY  WEIGHT  72,63(LBS),  EXPENDABLE  WEIGHT 

RELIABILITY  .6986 

IERR  11 

DATA  PROCESSING  AND  INSTRUMENTATION  • 

CONFIGURATION  - - SPECIAL  PURPOSE  PPOCESSOR  <DTU) 
EQUIPMENT  CODE  IDENTIFIER  203  6C3 

EQUIPMENT  QUANTITIES  1 1 

WEIGHT  21.18  LBS  VOLUME 

RELIABILITY  .9668 

IERR  1 


»39tFT**3 ) 


COMMUNICATIONS 

CONFIGURATION  - _ __ 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES  1 

WEIGHT  2C.12  LBS 

RELIABILITY 
IERRiM************* 


UNIFIED  LINK-COMMON  ANTENNAS 
20?  1C  3 306  6 OjL 

VOLUME 
.9715 


503  603 

3 1 

•96CFT+*3) 


ELECTRICAL  POWER 
CONFIGURATION 


QUIPMFN 
; QUIPMEN 


T 


- SHUNT 
CODE  IDtNTIUF 
QUANTITIES  10 

WEIGHT  162.62  LBS 
HARNESS  WEIGHT 
RELIABILITY 


BODY  MOUNTED  SOLAR  ARRAY 
103  239  315  1202 

2 2 1 

VOLUME  2.59(FT**3) 

60. 3FL3S)  . SOLAR  ARRAY  WEIGHT 
. 6520 


MISSION  EQUIPMENT 

WEIGHT  27C.00  LBS  VOLUME 

RELIABILITY  .9000 


10.69(FT+*3I 


POWER  REQUIREMENT 


518  701  1203  6C3 

POWER  REQUIREMENT 
165.021  LBS ) 


POWER  REQUIREMENT 

POWER  REQUIREMENT 

POWER  DISSIPATION 
97.9( LBS ) 

POWER  REQUIREMENT 


10*6  WATT 
1.0  WATT 

10.5  WATT 

19.5  WAT1 
38.2,  WAT1 

620*0  wat; 


VI-31  3 


HI  CAP  VIDEO  BRDCST  CC2-1-13 


+ * SUBSYSTEM  DESCRIPTIONS  (CONTINUED! 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


13*5  (FT*+2)» 

1316.  2 ( BTU/HR )# 

32377*41  WATT— IN)# 
6*0  (FT) 

72*1  (BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATIGN 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATDR  (PASSIVE  ) 


UNIT 


I ERR 


TOTAL 

1UC01011I 


STRUCTURES 

SKIN  THICKNESS  *015  (IN) 

STRINGER  NO.#THICKNESS#HT, 

FRAME  NO*# TH ICKNfcS S#HT. 

GRID  BEAM  THICKNESS 

ENCCOVER  THICKNESS-  FCRWARD 
EQUIPMENT  BAY  S TRUCTU Ft  WT. 

SOLAR  ARRAY  BOOM  AND  CRIVE  WT* 
ADAPTER  WEIGHT 


WEIGHT 

29.2 

6.3 

1.8 

6*5 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HfcAT  LOAD 


(LBS) 


(FT**2J 


1*4 

14.8  (FT*+2: 
123  » 8 ( BTU/HR ) 
1440.0(BTU/HR) 
1247*6(WATTr~IN) 
1573.7  (BTU/HR) 


45.9 


259.  , 81910.347 

5*  f .140 

• *131  (IN)#  SPACING  3.669 

.030  (IN).  CENTER  G.COQ 

130. 19  (LBS) 

C.to  (LBS) 

66.13  (LBS) 


(IN)# 

.487  (IN) 

H8U 

HEIGHT 

•700  (IN) 
1,844  (IN) 

(IN)# 

AFT 

.030  (IN) 

VI-  31 4 


HI  CAP  VIDEO  BRDCST  CC2-1-13 
* * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER'  I * * * * 


STABILIZATION  AND  CONTRCL 

UNIT 

UNIT 

UNIT 

IDENT 

TYPE 

EO.  WEIGHT 

VOLUME 

POWER 

181 

VALV£  DRIVER  ASSY 

sum  Sensor 

1 1.6 

I .3 

:i 

5.9 

• 0 

403 

NUTATION  DAMPER  ' 

1 2.8 

• 3 

0.0 

603 

CONTROL  ELECTKNCS 

2 7.4 

.4 

3*5 

806 

t ARTH  SENSOR  ASSY 

2 4.1 

• 1 

1.0 

1413 

POWER  CONVERTER 

1 15.9 

.4 

0.0 

AUXILIARY  PROPULSION 

UNIT 

UNIT 

UNIT 

IDENT 

TYPE 

MO.  WEIGHT 

VOLUME 

POWER 

634 

THRUSTER 

6 .7 

• 0 

. 1 

834 

THRUSTER 

2 .7 

.0 

• 1 

§06 

ISOLATION  VALVE 

5 .7 

.1 

0.0 

ICO  3 

FILTER 

9 .5 

.1 

0.  0 

499 

PRESSURE  REGULATR 

2 4.1 

. 4 

o.o 

203 

ISOLATION  VALVE 

1 6.0 

.6 

0,  0 

1118 

TANK 

2 10.2 

1.3 

0.0 

518 

TANK 

1 16.2 

1.0 

0.0 

701 

relief  valve 

2 .2 

.0 

0.0 

1203 

FILL  * DRAIN  VALV 

1 .2 

.0 

0.0 

603 

FILL  + VENT  VALVE 

1 .1 

• 0 

0.0 

DATA 

. PROCESSING  AND  INSTRUMENTATION 

UNIT 

UNIT 

UNIT 

IDENT 

TYPE 

NO.  WEIGHT 

VOLUME 

POWER 

20  3 
403 

COM5DAbsIoD+8![!?R 

1 8.9 

1 12.3 

:1 

3.0 

7.5 

COMMUNICATIONS 

UNIT 

UNIT 

UNIT 

I 06 NT  TYPE 

MO.  WEIGHT 

VOLUME 

POWER 

20  2 

ANTENNA 

1 8.4 

.7 

0.0 

103 

BASEBND  ASSY  UNIT 

1 2.0 

• 0 

.5 

306 

TRANSMITTER 

2 2.1 

• 0 

10.9 

401 

RECEIVER 

1 3.9 

• 1 

6.3 

503 

COMMAND  SIG  COND 
OIPLEXER 

3 1.5 

•2 

603 

1 3.1 

#0 

1.0 

_c<£  -|K 


'Wil 

0.0 

0.0 

0.0 

0.0 


WEIGHT  SUMM4RY 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

270.0 

STABILITY  AND  CONTROL 

27.6 

AUXILIARY  PROPULSIGN 

72.4 

DATA  PROCESSING 

21.2 

COMMUNICATIONS 

26.1 

BATTERIES 

66.0 

POWER  CONTROL 
CONVERTERS 

77.6 

15.9 

SOLAR  ARRAY 

97.9 

HARNESS 

60.3 

STRUCTURE 

926,7 

THERMAL  CONTROL 

95.9 

DRY  WEIGHT 

1227,6 

PROPELLANT 

195.0 

SATELLITE  ADAPTER 

66.3 

TCTAL  LAUNCH  WEIGHT 

1939.0 

HI  CAP  VIDEO  BRDCST  CC2-1-13 


* * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE  I'D. 

103  SHUNT  REGULATOR  10 

239  BATTERY  2 

315  BATTERY  CHARGER  2 

1202  POWER  CONTROL  1 


weiJht  vglJme 


A. 2 
A 3.C 
12.0 
11.6 


.1 
.2 
• 3 
.3 


VI -316. 


OTHER  US  CC 2-1-14 

♦ * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * * + + 

STABILIZATION  AND  CONTR CL 

CONFIGURATION SPIN  CONTROL 

POINTING  ACCURACY  » • 4CGCGO (DEG.  ) 

AUXILIARY  PROPULSION 

CONFIGURATION  MONCPROPELLANT 

TOfAL  IMPULSE  ■ 23324, (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION  . 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (OTU) 

COMPUTFR  OPERATIONS  RATE  - C.I(IPS)  „ . „ 

CDPI  TABLE  ENGINEERING 

NUMBER  OF  COMMANCS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LCNGTH 
NUMBER  OF  SUBFRAMES 
SURFRAME  RATE 

NUMBEP  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION UN1HED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATE  ■ 32.000<KBPS) 

SEPARATE  DOWNLINK  DATA  RATE  « O.OOO(KBPS) 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED. SOLAR  ARRAY 


DATA 

32* 

256. 

13. 


MISSION  EQUIPMENT  DATA 

O. 


64 


a250 


8: 

8: 


0.0000 

0. 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTEkY  CAPACITY 
BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION  CYLINDER 


304*25 

126.55 

24.00 

409*37 


WATTS 
SO  FT 
AMP-HR 
WATTS 


VET  SATFLLITt  WEIGHT  '■  1012.4 

DIMENSIONS 

EQUIPMENT  BAY 
MISSION  LQUIPMLNT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


18.4  _ . 

77.4  IN. ( 
(SLUGS*FT*+2) 


. LBS  ( 
LENGTH 

1.50 
.47 
1.97 
IXX  ■ 


459.2  KG) 


WVM  w 

IN.  ( 
IN.  ( 


WEIGHT  ■ 1057.3 


IS:?  i»:l 


t.JO 


8 


H) 

M) 


uSiSth 


479.6  Kd 


9Bo:?  IM 


30, 


2:t 


n si 


CENTER  OF  GRAVITY 
REL IARILITY 

CONFIGURATION  - - 


42.6  IN 


X:SG 


251.0 


IYY  - 1156574.4  IZZ  • 


1.09  M) 


S1NCLE  SYSTEM 
APOGEE /PERIGEE /INCLINATION 
MISSION  LIFtTINb 
MEAN  MISSION  DURATION 
RELIABILITY 


19323.1/19323.  / 
60.I0CM0) 

50. 5(N0) 

• 1602 


0.0 


0.0 


0.00  M) 


1156574.4 
Z-CG. 


0.0  IN. ( 0.00  M) 


VI-317 


OTHER  US  CC2-1-1<^  3 f 


* * SUBSYSTEM  DESCRIPTIONS  DESIGN 

STABILIZATION  AND  CONTRCL 

F 

FI 

LBS 
0 


NUMBER  I * * * * 


EQUI°.MENT  QUANTITIES 

WtXGHT  3**10 

RELIABILITY 

IERR 


F!8i 


3C3 

1 


403  603 

volIme  1 

« 9051 


AUXILIARY  PROPULSION 

CONFIGURATION  MON CPRQP E LL ANT 

EQUIPMENT  CODE  IDENTIFIER  B34  634  906  1003 

EQUIPMENT  QUANTITIES  6259 

WEIGHT  20 1 • 54  LBS  VOLUME 


DRY  WEIGHT 

RELIABILITY 

IERR 


6a.33( LBS), 
. 6258 

11 


806  1413 
1^43(fi**3» 


499  203  1118 

112 
5*72  CFT**3 ) 


EXPENDABLE  WEIGHT 


POWER  REQUIREMENT 


518  701  1203  603 

I 2 11 

POWER  REQUIREMENT 
140*20 ( LBS ) 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  .QUANTITIES  1 


PROCESSOR 
403 
1 


CDTUI 


10*4  WATT 


1*0  WATT 


WEIGHT  21.18 

RL  LIABILITY 
IERR 

LBS 

1 

VOLUME 

.9668 

•39(FT*#3) 

POWER 

REQUIREMENT 

10.5 

COMMUNICATIONS 

CONFIGURATION,. UNIFIED  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  202  103  306  401 

EQUIPMENT  QUANTITIES  1121 

WEIGHT  24*62  LBS  VOLUME 

RELIABILITY  ,.9601 

I t R R + ******** * * * ** * 

503  603 

2 

• 92 1 FT  + *3  1 

POWER 

REQUIREMENT 

19*5 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  121.40 

HARNESS  WEICHT 
RELIABILITY 

BODY 

103 

e 

LBS 

MOUNTED  SOLAR  ARRAY 
221  306  1202 

2 2 1 

VOLUME  2.16<FT**3) 

46*  3( LBS i » SOLAR  ARRAY  WEIGHT 
• 9644 

POWER 

62* 

DISSIPATION 
21  LBS ) 

24*  3 

MISSION  EQUIPMENT 

WEIGHT,  20 C.00 
RELIABILITY 

LBS 

VOLUME 
• 9000 

7.92<FT**31 

POWER 

REQUIREMENT 

250*0 

VI-31  ? 


OTHER  US  CC  2-1-14,  3-hZj 


* * SUBSYSTEM  DESCRIPTIONS  (COMTINUEQ) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


8.5  (FT+*2), 

8 1 7. 6 ( BTU/HR  )» 

1£931»0(WATT— INI, 
4.8  (FT) 

72.1  ( BTUI 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

11C0010111 


STRUCTURES 

SKIN  THICKNESS  ,013  (INI 

STRINGER  NO.,THICKN£S$,HT. 

FgAME  NO.^THICKNE$?#HT, 

GRID  BEAM  THICKNESS 

IgiftER  5eIGH?0,!  AN0  tRlvi  "T- 


WEIGHT 

20.6 

5.1 

1.8 

5.4 


battery  radiator  area 

TOTAL  RADIATOR  AREA 

?§fihEs^E«r 

*VfiRiIk6HE*T°lSlDNCE  H*P* 


(LBS) 


.8  ( FT**2 ) 
•9.3  (FT++2) 
63.6  (BTU/HR ) 
881.2 ( BTU/HR ) 
1001,9 (WATT -IN) 
994.0  (BTU/HR) 


32.9 


250.  , 

• 11 S ( IN ) # 

.030  (IN), 
113.3  (LBS 
0.10  UBS 
44.19  (IBS 


61910,347 

^SPACING  3.317  

CENTER  0*000  (IN), 


II: 


• 415 

i:!)$ 


(IN) 

IN 


.030  (IN) 


VI-319 


DTHER  US  CC2-l-14p  3-/-^  2-/-^ 


* * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * 
STABILIZATION  AND  CONTRCl 

UNIT  UNIT  UNIT 

IDE NT  TYPE  NO*  WEIGHT  VOLUME  POWER 

203  VALVE  DRIVER  ASSY  1 1,6  ,1  5.9 

303  SUM  SENSOR  1 ,3  .0  .0 

403  NUTATION  DAMP  tR  1 2.6  .3  0.0 

603  CONTROL  ELECTPNCS  I 7*4  ,9  3,5 

806  EARTH  SENSOR  ASSY  2 4*1  .1  1*0 

1913  POWER  CONVERTER  1 15.9  *4  0.0 

AUXILIARY  PROPULSION 

UNIT  UNIT  UNIT 

IDENT  TYPE  LG.  WEIGHT  VOLUME  POWER 

834  THRUSTER  6 .7  .0  .1 

634  THRUSTER  2 ,7  .0  *1 

9C6  ISOLATION  VALVE  5 .7  .1  0.0 

1003  FILTER  „ 9 .5  .1  0.0 

490  pe^SsURE  REGULATR  1 4.1  ,4  0.0 

203  ISCLATION  VALVE  1 6.0  .6  0.0 

1118  TANK  2 10.2  1.3  0,0 

518  TANK  1 16,2  1.0  0.0 


7C1  RELIEF  VALVE 

126 81  fitt  I DfAINttW 


LG.  WEIGHT  VOLUME 
6 ,7  .0 

2 ,7  #0 

5 .7  .1 

9 ,5  .1 

1 4.1  .4 

1 6.0  .6 

2 10.2  1.3 

1 16.2  1.0 

2 .2  .0 


POWER 

.1 

.1 

0.0 
0,0 
0.  0 
0.0 
0.0 
0.0 
0.0 


DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT  UNIT 
I DENT  TYPE  LO*  WEIGHT  VOLUME  POWER 

203  DIGITAL  TELEMETRY  I 8.9  .2  3,0 

403  COMMD  DEC0D+Q1STR  1 12,3  ,2  7,5 


COMMUNICATIONS 

IDENT  TYPE 
2C2  ANTENNA 


mi 


401  RECEIVER 


UNIT 


SIG  CGNB 


UNIT  UNIT  UNIT 
LO.  WEIGHT  VOLUME  POWER 
1 8.4  .7  0.0 

1 2.0  *0  » 5 

2 2.1  .0  10.9 

1 3.9  .1  6.3 

! 1:1  :8  i:8 


* 


Ot£- IA 


OTHER  US  CC 2**1*-14^  3-/-*, 
\ * * ASSEMBLY  INSCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 
IDENT  TYPE 

NO, 

UNIT 

WEIGHT 

UNIT 

VOLUME 

103  SHUNT  REGULATOR 

8 

4,2 

« 1 

221  CATTERY 

2 

25.3 

• 1 

306  BATTERY  CHARGER 

2 

12. e 

*3 

1202  POWER  CONTROL 

1 

11.6 

• 3 

WEIGHT  SUMMARY 


NAME  • 

WEIGHT 

MISSION  EQUIPMENT 

200.0 

STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

20.2 

68.3 

DATA  PROCESSING 

21.2 

COMMUNICATIONS 

2 A . 6 

BATTERIES 

50,6 

POWER  CONTROL 

70.8 

CONVERTERS 

15.9 

SOLAR  ARRAY 

62.2 

HARNESS 

A6, 3 

STRUCTURE 

259.1 

THERMAL  CONTROL 

32.9 

DRY  WEIGHT 

672.2 

1A0.2 

AA.9 

TOTAL  LAUNCH  WEIGHT  ' 

1057.3 

UNIT 

POWER 

0,0 

0,0 

0,0 

0,0 


ARAB  .COMSAT  ( ARCOMSAT  ) 


CC3-1-1 


* * * SYSTEM  DESCRIPTION" DESIGN  NUMBER  1 * + * * 

stabilization  and  cgntrcl 

CONFI GUP AT  ION SPlM  CONTROL  „ 

POINTING  ACCURACY  - * 400000 ( DF G.O 

AUXILIARY  PROPULSION 

CONFIGURATION  - “ MON CP R OP E LLANT 

TOTAL  IMPULSE  - 23324* (LB-ScC ) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTUI 
COMPUTER  OPERATIONS  . RATE  - O.i(IPS) 

CD? I TABLE  ENGINEERING 

NUMBER  Of  COMMANDS 
NUHBcR  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLc  KAU 
MAIN  FRAME. WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE  „ , , 

NUMBER  OF  WORDS  PIR  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATE  » . 32.000FKBPSI 

SEPARATE  DOWNLINK  DATA  RATE  • O.OOQ(KBPS) 

ELECTRICAL  POWER 

CONFIGURATION  - - SHUM  - BODY 

AFEA 

CAPACITY 
PCWER 


< 

I 

04 


DATA 

32* 

256. 

13. 

8c 

10a25O 

64, 


MISSION  EQUIPMENT  DATA 

0. 

0, 

0. 

Oc 
Oc 

0.0000 

0. 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY 
INSTALLED  BATTERY 
PEGINNING  OF  LIFE 


MOUNTED  SOLAR  ARRAY 
3C9.25  WATTS 
SQ  FT 
AMP-HR 
WATTS 


128.63 
28. OC 

416,10 


WET  SATELLITE 
DIMENSIONS 

mmKUttn  nt 

TOTAL  SATELLITE 
MOMENTS  OF  InERTiA 


CYLINDER 


WtUH!  - X027.2nLBS 

59.5  Hi.  ( 1 

10.4 

t7,9  IN. ( 
<SLU6S*FT**2  ) I 
X-CG 


{ 465.9  KG  I 


Ik  l l:l) 


ti 


.98 


Hi 

M) 


99. 

30* 


LAUNCH  WEIGHT  ° 
HEIGHT 

i it\  Z'M  Hi 


1072.9 


LBS  ( 
WIDTH 


486.7  K 


!3:»  iH:i 


Hi 


258.7  IYY  » 119Q747. 5 III  - 


CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  - - SINGLE  SYSTEM 
APOGFF/PEkiGEf.  / INCL  JNAT10N 
MISSION  LIFETIME 
MEAN  MISSION  DURATICN 
RELIABILITY 


43.0  IN. C 1.09  M> 


0.0  In*?  CcOQ  MI 


1190747.5 

z-cg, 


0.0  XN« ( 0*00  HI 


19323.1/19323,/ 
60*  0 ( MO) 

50*  5(M0I 
*1602 


0*0 


V/-  33A, 


ARA8  COMSAT  CARCOMSATJ  CC3-1-1,  3~J~  7^  3-/-Y3 


* * SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 + * * * 


stabilization  and  contrcl 

CONFIGURATION  - - SPIN  CONTROL 
EQUIPMENT  CODE  IDtNT  I FlfcR  2U3 
EQUIPMENT  QUANTITIES  1 

WUGHT  3 t*  10  LBS 
RELIABILITY 
IE  RR  0 


303  4C3  603 

III 
VOLUME 
.9051 


AUXILIARY  PROPULSION 

CONFIGURATION  MONtPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  b34  034 


EQUIPMENT 


8^1I6kce.54 

r£ liabSlity 
It  RK 


LBS 


63.331  LBS 
.6256 

11 


906  1003 
5 9 

VOLUME 


606  1413 
2 1 
1. 43 ( F T+*3 ) 


499  203  1118 

5J?2CfK*3|2 


EXPENDABLE  WEIGHT 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION, SPECIAL  PURPOSE  PROCESSOR  (OTU) 

iSJiltHPHI  CODE  IDENTI  f IER  203  403 

QUIPMENT  QUANTaUES  1 1 


WEIGHT  21.18 

RELIABILITY 

IERR 


LBS 


VOLUME 
9668 


COMMUNICATIONS 

CONFIGURATION  --  UN1 FIED  LINK-COMMON  ANTENNAS 
EQUIPMENT  CODE  IDENTIFIER  202  **"  ““ 

EQUIPMENT  QUANTITIES  1 

WEIGHT  24.62  LBS 
RELIABILITY 
IERR*  ******* *♦*♦♦** 

ELECTRICAL  POWER 


1 C 3 306  401 

12  1 
VOLUME 
.9601 


•39(FT*+3 ) 


503  603 

2 1 
•92tFT**3l 


- body  mounted  solar  array 

[QUIPMENT  CODE, IDENTIFIER  103  224  306 


EQUIPMENT 


QUANTITIES 
WEIGHT  126.99 
HARNESS  WEIGHT 
RLLIABIL1TY 


MISSION  EQUIPMENT 

WEIGHT  20C.00 
RELIABILITY 


>6  1202 

IBS''  “ VOLUME  1 

46. 5(  LBS)  . SOLAR 
*9644 


LBS  VOLUME 

• 9000 


2.21(FT**3) 
ARRAY  WEIGHT 


7.92<FT**3) 


POWER  REQUIREMENT 


518  701  1203  603 

JoWER2REQutfiE*NEiT 
140.20F  LBS ) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


POWER  DISSIPATION 
63«2(L8S) 

POWER  REQUIREMENT 


10.4  WATT 
1.0  WATT 

10.5  WATT 

19.5  WATT 

24. f WATT 
255*0  WATT 


VI-  32  3 


ARA3  COMSAT  ( ARCOM5AT  I CC3-1-1 , t-l-?,  Z-/-/3 


y * * SUBSYSTEM  DESCRIPTIONS  (COFTINUEDI 


THERMAL  CONTROL 
RADIATOR  AREA 


HEATER  POWER 


HEAT  PIPE 
HEAT  PIPE 
STCEEO  EHE 


ENGTH 

GY 


8.7  ( FT**  2 )t 

832.3  ( 8TU/HR  )# 

7 32 8, 7(W ATT— INI# 
4.9  ( FT  I 
72,1  l BTU) 


THER.M4L  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATE  HAL 
RADIATOR  (PASSIVE  I 


UNIT 


I ERR 


TOTAL 

11100 10111 


STRUCTURES 

SKIN  THICKNESS  .013  (INI 

STRINGER  NO.#THICKNESS#HT. 

FRAME  NQ,#THlCKNiSS#HT. 

GRID  BEAM  THICKNESS 

ENDC0V2R  THICKNESS-  FCRWAkD 
EQUIPMENT  BAY  STRUCTUFt  WT* 

SOLAR  ARRAY  BOOM  AND  LRIVE  WT. 
ADAPTER  WEIGHT 


lie 

5.5 

«■»«■*  *>  «k* 

33.3 


BATTERY  R AOIATQk  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  FOWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P* 
AVERAGE  HEAT  LGAO 


(LBSI 


(FT**2] 
<5.8  (FT**2 
115.0 ( BTU/HR i 
947. 3 ( BTU/HR I 
1G08  « 1 ( WATT-INI 
1011.1  (BTU/HRI 


250.  # 

5 a * 

.119  (IN)# 

» 03C  (INI# 

UE: 8 !lb! 
45. nr  ubs 


81910.347 
„ .120 
SPACING  3.339 
CENTER  0.000 


(INI,  .418 
(INI#  _ ,600 
(INI#  HEIGHT  1*669 
(INI#  AFT  .030 


(INI 

1581 

(INI 


fXZ-\/\ 


ARAB  COMSAT  ( ARCOM  SAT ) CC3-1-1 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER 


STABILIZATION 


CONTRCL 


IOENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  E LfcCTPNCS 
806  EARTH  SENSOR  ASSY 
1413  POWER  CONVERTER 


CONVERTER 


IGHT 

1.6 

.3 

2,8 

7.4 

4.1 

15.9 


AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1118  TANK 
518  TANK 

701  PF  LIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VEhT  VALVE 


UNIT 

WEIGHT 

.7 

.7 

.7 

.5 

4.1 

6.0 

10.2 

16.2 

.2 

.2 

. 1 


DATA  PROCESSING  AND  INS TRU ME NT ATI ON 

10ENT  TYPE  KO*  WEIGHT  VLLUMP 

203  DIGITAL  TELEMETRY  1 8.9  .2 

403  COMMO  DECOD+D ISTR  1 12»3  .2 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103  PASE8ND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 


• UNIT  UNIT 
FO.  WEIGHT  VOLUME 


S'CS  -I  A 


ARAB  COMSAT  (ARCOMSAT)  CC3-1-1,  3-/-/S 

■ * * ASSEMBLY  DESCRIPTIONS  ICONTINUED) 


ELECTRICAL  POWER 


IDENT 

TYPE 

to. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

103 

SHUNT  REGULATOR 

8 

A. 2 

.1 

0.0 

22  A 

BATTERY 

2 

29*1 

.2 

0.0 

306 

BATTERY  charger 

2 

12,8 

• 3 

0.0 

1202 

POWER  CONTROL 

1 

11,6 

.3 

0.0 

WEIGHT  SUMMARY 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

2C0.0 

STABILITY  AND  CONTROL 

2C  .2 

AUXILIARY  PROPULSION 

68.3 

DATA  PROCESSING 

21.2 

COMMUNICATIONS 

2 A • 6 

BATTEP IE  S 

60.2 

POWER  CONTROL 

70,0 

CONVERTERS 

15.9 

SOUP  ARRAY 

63.2 

HARNESS 

A 6 , 5 

STRUCTURE 

26  A • 0 

THERMAL  CONTROL 

33.3 

ORY  WEIGHT 

867.0 

PROPELLANT 

lAOa  2 

SATELLITE  ADAPTER 

A5.7 

TOTAL  LAUNCH  WEIGHT 

1072.9 

~l~t<z  -l/V 


ARGONS  AT  F/O  CC3-1-2 


♦ SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * + * * 


) 


PROCESSOR  { DTU) 

O.'(IPS) 

ENGINEERING 


STABILIZATION  AND  CONTRCL 

C OF  FTGUR  AT  ION SPIN  CONTROL 

POINTING  ACCURACY  - .400000(DEG. 

AUXILIARY  PROPULSION'  , , 

CONFIGURATION  MCNCPROPELLANT 

TOT  A L IMPULSE  - 2 3324 . ( LB-StC ) 

DATA  PROCESSING  AND  INS TRUMEN TATION 

CONFIGURATION  SPECIAL  PURPOSfc 

COMPUTER  OPERATIONS  RATE  « 

CDPI  TABU 

NUMBER  LF  COMMANDS  „ 

NUMBER  UF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LtNGTH 
NUMBER  OF  SUBFRAMiS 

NUMBERf1OFRWCRDS  PER  SUBFRAME 

^CONFIGURATION  - - UNIFIED  LINK-COMMON 
PRIMARY  DOWNLINK  0 A 1 A RATE- 
SEPARATE  DOWNLINK  DATA  RATE  ■ 

^CONFIGURATION**-  - SHUNT  - BODY  MOUNTED  S OLAR_  AR  RAY 


DATA 

3 2* 

256. 

13. 

6. 

10tl25O 
6 4. 


MISSION  EQUIPMENT  DATA 

0 • 

O. 

0. 

0. 

0* 

0.0000 

0. 


ANTENNAS 

3 2d 000( KBPS) 
O.OOOt  KBPS) 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  A Ft A 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  PCWER 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDER 
WET  SATELLITE  WEIGHT  - 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


357.75 

150.75 
30.00 

407.63 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


CENTER  OF 
RELIABILITY 


GRAVITY 


115’tiHh?H 

64.4  IN. < 1.64 

. 19.6  IN. ( .50 

84.0  IN.  ( 2.0.3 

<SLUGS*FT*+2 ) IXX  » 
X-CG 

47.5  IN. < 1.21 


( 526.0  KG) 


M) 

M) 

M) 

M> 


107.3 

32.7 


A 

IN.  ( 
IN.  ( 


WEIGHT  • 12U.0 


2.73 
• 63 


M) 

M) 


107.3 

32.7 


u5i4Th 

IN.  ( 
IN.  € . 


550.2  KG 


M) 

M) 


2*73 
• 83 


329.2  IYY  « 1536348.4  IZ2  • 

Y-C  G 

0.0  IN. ( 0.OQ  H) 


153&348.4  . 

- Z-CG  , 

0.0  IN.I  0.00  Hi 


CONFIGURATION  - - SINC__ 
APOGEE /PbiUGbt/INCLJNA 
MISSION  LIFETIME  ^ , 
MEAN  MISSION  UURATICN 
RELIABILITY 


LEiiXiiTEK 


19323.1/19323.  / 
60. 0 ( MO) 
51.i4(M0) 
.1626 


0.0 


ARCOMS AT  F/Q  CC3-1-2 


* * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 + * * + 


STABILIZATION  AND 
CONFIGURATION  - 


QUIPMENT  CODE 
QUIPMENT  QUANT 


N AND  CONTROL 

ION  SPIN  CONTROL 

CODE  IDENTIFIER  203 
QUANTITIES  1 

WEIGHl  42,50  LBS 
RELIABILITY 
I ERR  0 


303  403  603 

112 
VOLUME 
.9618 


» 1413 

:bo(ft**3I 


AUXILIARY  PROPULSION 

CONFIGURATION  MON CPROPE LLANT 

EQUIPMENT  CODE  IDENT I TIER  834  ! 

EQUIPMENT  QUANTITIES  - 6 


CODE  IDENTIFIER  834  834  9C6  1003  499  2C3  1118 

QUANTITIES'  6259112 

WEIGHT  206,54  LBS  VOLUME  5.72(FT**3) 

6»*as‘k8i'  emH0*m  ««•" 

IERR  11 


^POSTPROCESSOR 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSO 

EQUIPMENT  CODE  IDENTIFIER  203  4C3 

EQUIPMENT  QUANTITIES  1 1 

WEIGHT  21*18  LBS  VOLUME 

RELIABILITY  .9668 

I ERR  1 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTE 

EQUIPMENT  CODE  IDENTIFIER  202  103  306 


( DTU) 


SOUIPMFNT  CODE  IDENTIFIER  202 
EQUIPMENT  QUANTITIES  1 

WEIGHT  24.62  LBS 
RELIABILITY 
It ftR******** ******* 


IDENT, 


LINK-COMMON  ANTENNAS 


103  306  401 

12  1 
VOLUME 
.9601 


.39(FT**3) 


503  603 

2 1 
.92<FT**3I 


ELECTRICAL  POWER 

CONFIGURATION  

EQUIPMENT  CODE  ID 


EQUIPMENT  CODE  IDENTIFIER  10: 
EQUIPMENT  QUANTITIES  < 

WEIGHT  13  S.  72  LBS 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  24 C* 00  LBS 
RELIABILITY 


SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


227  309  1202 

2 2 1 
VOLUME 

53.1(LBS)»  SOLAR 
.9437 


VOLUME 

.9000 


2,68 (FT**3 ) 
ARRAY  WEIGHT 


9.50(FT0*3» 


POWER  REQUIREMENT 

518  701  1203  603 

1 2 11 
POWER  REQUIREMENT 
140. 20<  LBS) 

POWER  REQUIREMENT 

POWER  REQUIREMENT 

POUER  DISSIPATION 
74,11  LBS ) 

POWER  REQUIREMENT 


10.4  WATT 
1.0  WATT 

10.5  WATT 

19.5  WATT 

33o6  WATT 
300.0  WATT 


V 1-33.? 


ARCOMSAT  F/O  CC3-1-2 


+ + Subsystem  descriptions  (cominued) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
H|£I  PIPE  LENGTH 
STOREO  ENERGY 


10. 0 ( FT++2  ), 
964*3  (BTU/HR ), 

2 3511.9 (WATT-IN)* 

t! :!  i§li, 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE > 


UNIT 


IERR 


TOTAL  , 
11C0010U1 


WEIGHT 
2 3.7 
5.5 
1.8 
6.3 

~ 377a 


STRUCTURES 

SKIN  THICKNESS  .014  (IN) 

STRINGER  NO., THICKNESS, HT. 

PRAMS  NO., THICKNESS, HT. 

GRID  3E AM  THICKNESS 

ENCCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  wT. 

igk&?Hr8^GS?0fJ  AND  LRIVE  WT- 


BATTEPY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HE AT LR  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


.9  (FT**2 
10.9  (FT++2 
85. 1( BTU/HR ! 
1049. 3 ( BTU/HR 
1086.6(WATT-IN) 
1164,5  (BTU/HR) 


254.  , 01910.347  (IN), 

•ill  <in>;  *ckl-5p*c ing  alii!  iiBi; 

•03°  <IN),  CENTER  0.000  €IN># 

119.13  (LBS) 

0.!0  (LBS) 

53.3  (LBS) 


HEIGHT 

AFT 


.444  (IN 
•636  IN 
1.742  (IN 
.030  (IN) 


Vi-  ex' 1 


ARCOMSAT  F/O  CC3-1-2 


* * * ASSEMBLY  DESCRIPTIONS DESIGN  NUMBER  1 * * * •( 

STABILIZATION  AND  CDNTRCL 


IDENT  TYPE 

181  ^vieBI55!ER  ASSV 

403  NUTATION  DAMPER 
603  CONTROL  E LECTRNCS 
806  EARTH  SENSOR  ASiY 
1413  POWER  CONVERTER 

AUXILIARY  PROPULSION 

IOENT  TYPE 
83A  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
49R  PRESSURE  REGULATR 

1116  1^‘II0N  "‘LVt 
518  TANK 

701  PFLIHF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


FG. 

wmir 

V GL(JMc 

1 

1.6 

.1 

5.9 

1 

.3 

.0 

• 0 

1 

2.6 

.3 

0.0 

2 

7.4 

.4 

3.5 

2 

4.1 

.1 

1.0 

1 

15.9 

.4 

0.0 

FO, 

UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

6 

.7 

.0 

• 1 

2 

.7 

.0 

• 1 

5 

.7 

.1 

0.0 

9 

.5 

. 1 

0.0 

1 

4.1 

. 4 

0.0 

1 

6.0 

.6 

0.0 

2 

10,2 

1.3 

0.0 

1 

16.2 

1.0 

0.0 

2 

• 2 

.0 

0.0 

1 

.2 

.0 

0.0 

1 

« 1 

• 0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 


IDENT 
203  D 
403 


TYPE 
1 1 T A L 


-IGITALTELEMETRY 
COMMD  DECOD+DlSTR 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103 
306 
401 
503 
603 


^ASE8ND_A 


Y UNIT 


‘P.4NSMITTI 
PECEIVER 
COMMAND  SIG  COND 
OIPLEXER 


POo 

1 

1 


NO. 

1 

1 

2 

1 

2 

1 


UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

8,9 

.2 

3,0 

12.3 

.2 

7.5 

UNIT 

WEIGHT 

UNIT 

VOLUME 

8.4 

.7 

0,0 

2.0 

.0 

. 5 

2.1 

.0 

10.9 

3.9 

• 1 

6.  3 

1.5 

• 0 

o 9 

3,1 

.0 

1©  0 

Oli- l/\ 


ARCOMSAT  F/O  CC3-1-2 


* * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME; 

POW^R 

103  SHUNT  REGULATOR 

9 

9.2 

• 1 

0.0 

227  BATTERY 

2 

30.9 

• 9 

0.0 

309  BATTERY  CHARGER 

2 

12.6 

.2 

0,0 

1202  POWER  CONTROL 

1 

11.6 

.3 

0,0 

WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  240. G 

STABILITY  AND  CONTROL  27.6 

AUXILIARY  PROPULSION  68.3 

DATA  PROCESSING  21.2 

COMMUNICATIONS  29.6 

BATTERIES  60. 7 

POWER  CONTROL  75,0 

CONVfPTERS  15,9 

SOLAR  A°RAY  79. 1 

HARNESS.  63.1 

STRUCTURE  321.6 

THERMAL  CONTROL  , 37.3 

OPY  WEIGHT  1019,5 

PROPELLANT  190.2 

SATELLITE  ADAPTER  53.3 


TCTAL  LAUNCH  WEIGHT  1213.0 


I £fc-IA 


ECS  F/0  CC3-1-5 


SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * * . * * 

STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

POINTING  ACCURACY  * * 400000 ( DEG*  I 

AUXILIARY  PROPULSION 

CONFIGURATION MDNOPROPE  LLANT 

TOTAL  IMPULSE  - 2332  4.  ( L 8-SEC ) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION^ SPECIAL  PURPOSE  PROCESSOR  COTUI 

COMPUTER  OPERATIONS  RATE  » O.CIPSI 

C0£.L I£§LE  _ , ENGINEERING  DATA 


NUMBER  OF  COMMANDS  ' 

NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUM8ER  OF  SUBFRAMES 
SUBFRAME  RATE 

. NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUN  IC AT  10 NS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

PR  IMARY  DOWNLINK  OATA  RATE  - 32*000(KBP 

SEPARATE  DOWNLINK  DATA  RATE  ■ 0*000(K9P 

ELECTRICAL  POWER 

CONFIGURATION SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


32. 

256. 

13. 

8. 

18. 

• 1250 

66. 


mission  Equipment  data 

o. 

o. 

o. 

o. 

o* 

0.0000 

o. 


, POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
„„  ..BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINOER 
WET  SATELLITE  WEIGHT  » 103 

DIMENSIONS 

EQUIPMENT  BAY  60.C 

MISSION  EQUIPMENT  10.4 
TOTAL  SATELLITE  70.4 

MOMENTS  OF  INERTIA  (SLUGS+F 


316*25 

130.71 

20.00 

622.82 


WATTS 
SO  FT 
AMP-HR 
WATTS 


CENTER  OF  GRAVITY  43.3  I 

RELIABILITY 

CONFIGURATION SINGLE  SYSTEM 

APOGEE/PERIGEE/INCL  IN  AT  ION 

MISSION  LIFETIME 

MEAN  MISSION  OURATION’ 

RE  LI  ABILITY 


T » 1033.2  LBS  ( 

LENGTH 

60.0  IN. ( 1.52 

10*4  IN • ( .47 

70.4  IN. ( 1.90 
(SLUGS  *F  T*  + 2 1 IXX  «• 
X*“C  G 

43.3  I N • ( 1.10 


468.7 


99.9 

30.7 


LAUNCH  WEIGHT 
HEIGHT 

I N . ( 2.54  Ml 

IN • ( .78  M) 


1079.4  LBS 


99.9 

30.7 


263.5 


t YY  « 
Y-CG 
I IN.  ( 


1213700. 

0.00  M ) 


WIDTH 
IN.  ( 


1213700*9 

:-cg.  ^ 


19323. /19323*/  0*0 

60*0 ( MO I 
50*5 (MO) 

• 602 


T£S-l/\ 


ECS  F/Q  CC3-1-5 


♦ * 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  l * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 
EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  36.10  LBS 
RELIABILITY 
IERR  0 


303  603  603 

111 
VOLUME 
.9051 


006  1613 
l?63<  P^**3 1 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELL ANT 
EQUIPMENT  CODE  IDENTIFIER  836  036 


EQUIPMENT 


QUANTITIES 
WEIGHT  208.56 
DRY  WEIGHT 
RELIABILITY 
IERR 


906  1003  699  203  1118 

6 2-5  9 1 1 2 

LBS  VOLUME  5.72(FT**3» 

68.33UBSW  EXPENDABLE  WEIGHT 
.8258 

11 


OATA  PROCESSING  AND 
CONF  IGURAT  ION 


•GUI 

■QUI 


FMf 
PM  I 


NT 

NT 


CODE  IDENTIFIER 
QUANTITIES 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  C DTU1 


WEIGHT 


RELIABILITY 
IERR 


21.18 


203  603 

l 1 

LBS'  VOLUME 

.9668 


COMMUNICATIONS 

CONFIGURATION UNIFIEO  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  202 
EQUIPMENT  QUANTITIES  1 

WEIGHT  26.62  LBS 
RELIABILITY 
I ERR*** ***♦*+*+**♦* 


306  601 

" 2 1 
VOLUME  • 
.9601 


103 
1 


•39( FT**3I 


50  3 603 

2 l 
•92(FT**3J 


ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  - BODY 
EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  8 

WEIGHT  128.99  LBS 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  200.00  LBS 
RELIABILITY 


MOUNTED  SOLAR  ARRAY 
226  306  1202 

2 2 1 , 

VOLUME  2.21<FT*+3) 

66  .?( L BS )f  SOLAR  ARRAY  WEIGHT 
.9666 


VOLUME 
• 9000 


7.92<FT**3) 


POWER  REQUIREMENT  10.6 

518  701  1203  603 

1 2 1 1 
POWER  REQUIREMENT  1.0 

16  0.201  Lbs ) 

POWER  REQUIREMENT  10.5 

POWER  REQUIREMENT  19.5 

POWER  DISSIPATION  25.1 

66.3U8S) 

POWER  REQUIREHENi  -■  *60*0 


WATTS 

WATTS 

WATTS 

WATTS 

WATTS 

WATTS 


ECS  F/0  CC  3-1-5 


* * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


8*8  ( FT**2) , 

SAT  *0 (8TU/HR) , 

17729.2IWATT-IN), 
A. 9 (FT) 

72*1  ( BTU) 


THERMAL  CONTROL  HEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNI  T 


I ERR 


TOTAL 

1100010111 


WEISHT 

21*1 

5.1 

1*8 

5*6 

33.6 


STRUCTURES 

SKIN  THICKNESS  .013  (IN) 

STRINGER  NO. .THICKNESS, HT. 

FRAME  NQ.,THICKNESS,HT. 

GRID  BEAM  THICKNESS 

EN DC  OVER  THICKNESS-  FORWARD 
EQUIPMENT  8 AY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOH  AND  DRIVE  Hf* 
ADAPTER  HEIGHT 


BAIlfcKT  KAU1AIUK  AK  tA 

TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H*P. 
AVERAGE  HEAT  LOAD 


(LBS) 


1*2 


<FT**2> 

(FT+*2) 


1 15  *8 ( 8TU/HR) 
961 *9(BTU/HR) , 
101A*3(WATT-IN) 
1020.1  ( BTU/HR) 


251. 

, 

81910. 3A7 

(IN), 

a A20 

(IN) 

5 * 

, 

.121 

(IN  • 

• 603 

(IN) 

.119 

< IN), 

SPACING  3«  3 A 1 

(IN), 

HEIGHT 

1,671 

(IN) 

.030 

(IN),  < 

CENTER  0.000 

(IN), 

AFT 

• 030 

(IN) 

0.0 

A6.1 


(LBS  ) 
(LBS) 


Vl-  3 3-/ 


ECS  F/Q  CC 3-1-5 


» * * 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 

STABILIZATION  AND  CONTROL 

UNIT  UNIT  UNIT 

'SBFvaBS'imHVSR  ASSY  N°i 
303  SON  SENSOR  1 .3  .0  .0 

• 403  NOTATION  DAMPER  1 2*8  .3  0.0 

603  CQMRQL  ELECTRNCS  1 7.4  .4  3^5 

806  EARTH  SENSOR  ASSY  2 4.1  .1  1.0 

1413  POWER  CONVERTER  1 , 15.9  .4  0^0 


UNIT 

VOLUME 

.1 
.0 
.3 
♦ 4 
.1 
.4 


UNIT 

POWER 

5.9 

.0 

0.0 

3.5 

1.0 

0.0 


AUXILIARY  PROPULSION 


IDENT  TYPE 
834  THRUSTER 
834  T H RJSTER 
906  ISOLATION 
1003  FILTER 
499  PRESSURE 


ISOLATION  VALVE 
FILTER 

PRESSURE  REGULATR 
I S CL  AT  ION  VALVE 
TANK 
TANK 

RELIEF  VALVE 
FILL  + DRAIN  VALV 
FILL  + VENT  VALVE 


lll8 

518 

701 

1203 

603 


UNIT 

WEIGHT 

.7 


.5 
4.1 
6.0 
10.2 
16.2 
• 2 
.2 
.1 


UNIT 
VOLUME 
• 0 

:? 

:* 

• 6 
1.3 
1.0 
• 0 
.0 
.0 


UNIT 

POWER 

.1 

olh 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


DATA  PROCESSING  AND  I 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  CUMMD  DECDD  + DIS  TR 


INSTRUMENTATION 

UNIT  UNIT  UNIT 

NO.  WEIGHT  VOLUME  POWER 
Y 1 0.9  .2  3.0 

R 1 12.3  .2  7.5 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103  BAScBND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  S1G  COND 
603  DIPLEXER 


UNIT  UNIT 

WEIGHT  VOLUME 

8.4  .7 

2.0  .0 

2.1  .0 

3.9  .1 

1.5  .0 

3.1  .0 


UNIT 

POWER 

0.0 

• 5 
10.9 

6.3 

.9 

1.0 


VI-  3 3S 


ECS  F/0  CC3-1-5 


ASSEMBLY  DESCRIPTIONS  {CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
103  SHLNT  REGULATOR 
22A  BATTERY 
306  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 
6 A. 2 .1  0.0 

2 29.1  .2  0.0 

2 12.8  .3  0.0 

1 11.6  .3  0.0 


WEIGHT  SUMMARY 


MISS  10 
STABIL 
AUXILI 
DATA  P 
COMMUN 
BATTER 
POWER 
CuNVER 
SOLAR 
HARNES 
STRUCT 
THERMA 
DRY 
PROPEL 
SATELL 


NAPE  WEIGHT 

; ION  EQUIPMENT  200.0 

1 1 L IT Y AND  CONTROL  20.2 

iL  I ARY  PROPULSION  68.3 

l PROCESSING  21.2 

1UN1CATI0NS  2A.6 

rERIES  58.2 

: R CONTROL  70.8 

I ERTERS  15.9 

\R  ARRAY  6A.3 

IESS  A6.7 

JCTURE  269.2 

IMA L CONTROL  33.6 

TRY  WEIGHT  893.0 

I*  EL  LA  NT  1 AO  .2 

ELL  ITE  ADAPTER  A.6  a 


TOTAL  LAUNCH  WEIGHT  1079. A 


s/I-  356 


MAROTS  CC  3-1-6 


I 


\7  f~U 


* * SYSTEM  DESCRIPTION  DESIGN  NUMBER  1 * ♦ * ♦ 

STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

POINTING  ACCURACY  » . 400000  ( D EG  . ) 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

T01AL  IMPULSE  » 23324. (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU1 

COPPUTER  OPERATIONS  RATE  • O.(IPS) 

C D PI  TABLE  ENGINEERING 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
PAIN  FRAME  SAMPLE  RATE 
PAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANT ENNAS  _ . 

PRIMARY  DOWNLINK  DATA  RATE  ■ 32.000(KBP$) 

SEPARATE  OQWNLINK  DATA  RATE  ■ O.OOO(KBPS) 

ELECTRICAL  POWER  . 

CONFIGURATION SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

POWfcR  REQUIREMENT  294,25  WATTS 

TOTAL  SOLAR  ARRAY  AREA  122,40  SO  FT 

Kilftlikgg  §^TZfPI  poSeSity 

VECUnHguRa{  i8n CYLINOER 

WET  SATELLITE  WEIGHT  ■ 994.5  LBS  ( 451.1  KG) 

0 1 PE  NS  10  NS  LENGTH 

EQUIPMENT  BAY'  5B.0  IN.(  1.47 

PISS10N  EQUIPMENT  18.4  IN.(  .47 

TOTAL  SATELLITE  76.5  IN.<  1.94 

MOPENTS  OF  INERTIA  ( SLUGS *F T**2 ) IXX  - 

X-CG 

‘ CENTER  OF  GRAVITY  42.2  IN.C  1.07 

RELIABILITY 

CONFIGURATION SINGLE  SYSTEM 

APCG EE/PER IGEE/INCL INATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 

RELIABILITY 


DATA 
32. 

256. 

13. 

8. 

18. 

.1250 

64. 


MISSION  EQUtPMENt  DATA 

0. 

0. 

0. 

0. 

0. 

0.0000 

0. 


M) 

M) 

Ml 

M) 


96.7 

30.7 


LAUNCH  WEIGHT 
HEIGHT 


* 1038.3 


IN.C 

IN.C 


2.46 

.78 


H) 

M) 


96.7 

30.7 


LBS  ( 
WIOTH 
IN.  ( 
IN.  ( 


471.0  K6I 


lit 


240.1 


19323. /19323./ 
60.0 ( MO ) 
50.5 (MO) 
.602 


0.0 


0.0 


IYY  - 1105606.2  IZZ  * 

IN.?  0.00  M) 


1105686*2 
Z-CG 


1.0  IN. ( 0.00  HI 


-\l\ 


MAROTS  CC3-1-6,  “ A7,  - 2 / 


* * * 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 ♦ * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  ' 203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  36.10  LBS 
RELIABILITY 
I ERR  0 


303  $03  603 

1 1 1 
VOLUME 
.9051 


806  1$13 
12$3If}**3) 


AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  83$  83$  906  1003  $99  203  1118 

EQUIPMENT  QUANTITIES  6259112 

WEIGHT  208.5$  LBS  VOLUME  5.72(FT**3) 

DRY  WEIGHT  68 . 33 ( LBS ) # EXPENDABLE  WEIGHT 

RELIABILITY  .8258 

I ERR  11 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  IOTUJ 

1QUIPM6NT  CODE  IDENTIFIER  203  $03 

lOUI  PMENT  QUANTITIES  1 1 


WEIGHT 


21.18  LBS 


RELIABILITY 
I ERR 

COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK- 

EQUIPMENT  CODE  IDENTIFIER  202 
EQUIPMENT  QUANTITIES  i 

WEIGHT  2$. 62  LBS 
RELIABILITY 
I ERR***** **  + ****♦+♦ 

ELECTRICAL  POWER 

CONFIGURATION SHUNT  - BODY 

EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  7 

WEIGHT  117.20  LBS 
HARNESS  WEIGHT 
RELIABILITY 


VOLUME 
.9668 


COMMON  ANTENNAS 
103  306  $01 

1 2 1 
VOLUME 
.9601 


*39«FT*+3» 


503  603 

2 1 . 
.92tFT**3» 


MOUNTED  SOLAR  ARRAY 
221  306  1202 

2 VOLUME  2 .031  FT**  31 

$5 .0 ( LBS ) * SOLAR  ARRAY  WEIGHT 
.96  $9 


MISSION  EQUIPMENT 

WEIGHT  200.00 
RELIABILITY 


LBS 


VOLUME 

.9000 


7 «92t  PT*+3) 


POWER  REQUIREMENT  10.$  WATTS 


518  701  1203  603 

1 2 1 .1 
POWER  REQUIREMENT 
1$0.20(LBSJ 


1.0  WATTS 


POWER 'REQUIREMENT  10*5  WATTS 


POWER  REQUIREMENT  19.5  WATTS 

POWER  DISSIPATION  23^5  WATTS 

6O4  2 (LBS ) 

POWER  REQUIREMENT  2$0.0  WATTS 


VI-33? 


MAROTS  CC3-1-6 


; 


* ♦ * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THIS8»iSHU?k 

HEATER  POWER' 


8.2  ( FT**2 ) # BATTERY  RADIATOR  AREA 


HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 

THERMAL  CONTROL  WEIGHT 


708.3(BTU/HR)# 
16143.7 (WATT-IN)# 


I9U!.„BAD|aior  area 


4.8  JFTl 
72.1  (BTU) 


INSULATION 
HEAT  PIPES 

PHASE  change^material 

RADIATOR  (PASSIVE) 


UNIT 


WEIGHT 

20.1 

5.0 

1.8 

5.2 


BAT  TfcRY 

v2r  i kaiL 

AVERAGE 


(LBS) 


IERR 


TOTAL 

IIOOOIOUI 


32.2 


STRUCT  LRES 

SKIN  THICKNESS  .013  (IN) 

. STRINGER  N0.,THICKN6SS#HT.  ’ 

fprnEaCAMN0#'THICKNESS*HT‘ 

GRID  8EAM  THICKNESS 

ENDCCVER  THICKNESS-  FORWARD 

EQUIPMENT  BAY  STRUCTURE  WIT. 

iHifW'SeM?0"  *N0  °Rm  “T* 


248  • 
5. 

.117 


# 

(IN)! 


.030  (IN) 


112 


ATER  POWER 

misisnc 

HEAT  LOAD 


• 8 
9.0 


( FT**  2) 


E H.P, 


63.6( flfu/HRl 
959.9  ( BTU/HR ) 


1lb3 


SPACING 
, # CENTER 
(LBS  ) 


81910.  347' 
• 118 
3.300 
0.000 


(IN)# 

(IN), 

(IN)# 

UN)# 


HEIGHT 

AFT 


.411 
.590 
1.650 
• 030 


(IN) 
(IN 
(IN 
( IN 


b S %~W\ 


MAROTS  CC3-1-6  j -)7}  -<*/ 


ASSEHBLY  DESCRIPTIONS  DESIGN  NUMBER 


STABILIZATION 


CONTROL 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  E LECTRNCS 
806  EARTH  SENSOR  ASSY 
1413  POVER  CONVERTER 


UNIT 
WEIGHT 
1.6 
.3 
2 .8 
7.4 
4.1 
15.9 


UNIT 

VOLUME 

.1 
.0 
.3 
.4 
• 1 
• 4 


AUXILIARY  PROPULSION 

IOENT  TYPE 
834  THRUSTER 
834  THRUSTER 
906  IS  ELATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1118  TANK 
518  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


, UNIT 
WEIGHT 
.7 
.7 
.7 
.5 
4.1 
6.0 
10.2 
16.2 
• 2 
.2 
.1 


UNIT 

VOLUME 

.0 

.0 

.1 

.1 

*4 

1.0 
.0 
o 0 
• 0 


DATA  PROCESSING 


IDENT  TYPE 
203  DIGITAL 


INSTRUMENTATION 

UNIT 


403  COPMO 


L TELEMETRY 
DECOD+DISTR 


ME.GHJ 

12.3 


UNIT 

VOLUME 

.2 

• 2 


COMMUNICATIONS 


IDENT  TYPE 
202  ANTENNA 
103  BASEBND 


TRANSMITTER 
RECEIVER 
COMMAND  SIG 
01  PLEXER 


ASSY  UNIT 


COND 


UNIT 
WEIGHT 
8.4 
2 .0 
2.1 
3.9 

"1:1 


UNIT 

VOLUME 

.7 

• 0 


* 


a/rg'-IA 


HARUTS  CC 3-1-6,  ~}7j  / 

* * * ASSEMBLY  DESCRIPTIONS  CCONTINUEDI 


ELECTRICAL  POWER 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

103  SHUNT  REGULATOR 

7 

4.2 

.1 

0*0 

221  BATTERY 

2 

25.3 

.1 

0.0 

306  BATTERY  CHARGER 

2 

12.8 

.3 

0.0 

1202  POWER  CONTROL 

X 

lL. 6 

.3 

0.0 

WEIGHT  SUMMARY 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

200.0 

STABILITY  ANO  CONTROL 

20.2 

AUXILIARY  PROPULSION 

68.3 

DATA  PROCESSING 

21  .2 

COMMUNICATIONS 

24.6 

BATTER  IES 

50.6 

POWER  CONTROL 

66  .6 

CONVERTERS 

15.9 

SOLAR  ARRAY 

60.2 

HARNESS 

45.0 

STRUCTURE 

249.5 

THERMAL  CONTROL 

32.2 

DRY  WEIGHT 

854.2 

PROPELLANT 

140.2 

SATELLITE  ADAPTER 

43.9 

TOTAL  LAUNCH  WEIGHT  1Q38-3 


VI-  391 


TV  BRDCST  SAT  (TVBS)  CC3-1-8 


* * SYSTEM  DESCRIPTION DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL 
CONFIGURATION  - - MASS 
POINTING  ACCURACY  - 
AUXILIARY  PROPULSION 

CONFIGURATION  MONO® 

TOTAL  IMPULSE  ■ 1 

DATA  PROCESSING  AND  INS  TR 

CONFIGURATION  SP6CI 

COMPUTER  OPERATIONS  R 
COPI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAM 
MAIN  FRAME  SAMPLE  R 
MAIN  FRAME  WORD  L EN 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 
NUMBER  OF  WORDS  PER 
COMMUNICATIONS 

CONFIGURATION  UNIFI 

PRIMARY  DOWNLINK  DATA 
„ SEPARATE  DOWNLINK  DAT 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT 

POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  ARE 
INSTALLED  BATTERY  CAP 
BEGINNING  OF  LIFE  PQW 
VEHICLE  SIZING 

CONFIGURATION CYLIN 

WET  SATELLITE  WEIGHT 
DIMENSIONS 
EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA  ($ 

CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  SINGL 

APQGE E/PERI GEE/INCL IN 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
• 200000 ( D EG • ) 

ROPELLANT 
05543# (LB-SEC) 

UMENTATION 

AL  PURPOSE  PROCESSOR  (DTU) 


0*< IPS) 


E WORDS 

ATE 

GTH 


SUBFRAME 


ENGINEERING  DATA 
32. 

2 56. 

125. 

9. 

4. 

1.0000 

64  • 


MISSION  EQUIPMENT  DATA 

0. 

0. 

Oo 
0 « 

0. 

O.iOOOC 

0. 


ED  LINK-COMMON  ANTENNAS 
RATE  ■ 25  6 *000 ( KBPS ) 

A RATE  - 0*0Q0{ KBPS) 


AND  DISCHARGE  REGULATION 
1062.68  WATTS 
A 122. <34  SQ  FT 

ACITY  144.00  AHP-HR 

ER  1565.35  WATTS 

DER 

■ 2617.2  LBS  ( 1187*2  KG) 

LENGTH 

46.6  IN • ( 1 .18  M) 

29.6  IN « ( *75  M)  49*4 

76.2  IN.(  1.94  H) 

LUGS*FT*’»(2 ) IXX  - 641.3  IYY  • 

X-sC'6  Y-CG 

38.2  IN.  ( .97  M)  0.0  IN. ( 

E SYSTEM 
ATI  ON 


- PADDLE  HOUNTED  SOLAR  ARRAY 


LAUNCH  WEIGHT  - 
HEIGHT 
77.6  IN. ( 1.97  M ) 


IN  • ( 


1.25  H) 
2112428il 
0.00  Ml 


2711.8  LBS  ( 1230.0  KG) 

WIDTH 

77.6  IN. ( 1.97  H) 

49.4  IN.(  1.25  H) 

tzz  * 3188326*3 

Z-CG 

0.0  T M alt  OaOh  HI 


19323, /19323./ 
84  *0 ( MO) 

64 .0 ( MO) 

• 408 


0.0 


VI-  Z.H 2- 


TV  BRDCST  SAT  (TVBS)  CC3-1-8 


* * SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 

STCONFIGURATIONN-  -°MASSL EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
EQUIPMENT  CODE  IDENTIFIER  1601  2203  1015  1303 
EQUIPMENT  QUANTITIES  _ , 3 2 2 2 

WEIGHT  60.00  LBS  VOLUME 


RELIABILITY 
I ERR 


10 


,9816 


l.93(FT**3) 


AUXILIARY  PROPULSION 

CONFIGURATION MQNCPRQPELL  ANT  # 

EQUIPMENT  CODE  IDENTIFIER  018  836 

EQUIPMENT  QUANTITIES  18  8 

WEIGHT  763.03  LBS 
DRY  WEIGHT 

RELIABILITY  .7866 

I ERR  1 


907 
5 


1003 
9 


i6  8.i5UB$>  Expendable 


699  203  1130 

2 16 
17.50(FT**3) 

~ WEIGHT 


POWER  REQUIREMENT 


521  701  1203  603 

12  11 
POWER  REQUIREMENT 
595  *67(  LBS) 


DATA  PROCESSING  AND  INSTRUMENTATION  , M(ll 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

EQUIPMENT  CODE  IDENTIFIER  203  603 

EQUIPMENT  QUANTITIES  2 2 


WEIGHT  62.36  LBS 
RELIABILITY 
I ERR 


VOLUME 
.99  90 


.7B(FT**3> 


POWER  REQUIREMENT 


COMMUNICATIONS 
CONFIGURATION 
EQUIPMENT  CODE 
EQUIPMENT 


- UNIFIED  LINK-COMMON  ANTENNAS 
IDENTIFIER  202  ~ " 

QUANTITIES  1 

WEIGHT  37.166  LBS 
RELIABILITY 

I ERR***  **+*,******** 


327  601 

2 2 
VOLUME 
.9902 


106 
3 


503  605 

3 2 

1.O0CFTO+3) 


POWER  REQUIREMENT 


^CONFIGURATION*-  - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
EQUIPMENT  CODE  IDENTIFIER  606  530  263  650  702 
EQUIPMENl  3UANTITIES20<(60  6 12  m6  6 

HARNESS  WEIGHT  U7.HLBS)#  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .5952 


POWER  DISSIPATION 
85.6 (LBS) 


MISSION  EQUIPMENT 

WEIGHT  830.100*  LBS’ 
RELIABILITY 


VOLUME 
.90  00 


32.8ltFT**3l 


POWER- REQUIREMENT 


78.9  WATTS 
.3  WATTS 

10.5  WATTS 

25.5  WATTS 

179*6  WATTS 
B 30107.11  ATTS 


TV  8RDCST  SAT  CTVBS)  CC3-1-8 


V * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


32.2  ( FT*+2 ) , . 

3085.7( BTU/HR) , 

0.0( WATT-IN ), 
4.9  (FT) 

103.0  ( BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (ACTIVE) 


UNIT 


IERR 


TOTAL 

1100001011 


WEIGHT 

16.9 

5.0 

2.6 

66.1 

90  .6 


STRUCTURES 

SKIN  THICKNESS  .023  (IN) 

STRINGER  NO. . THICKNESS* HT. 

FRAME  NO., THICKNESS. HT. 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOH  ANO  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  Hi 
AVERAGE  HEAT  LOAD 


(LBS) 


.5  <FT**2) 
32.7  ( FT**2i 
33.3 (BTU/HR) 
3119.0 ( BTU/HR) 
77L.4 (WATT-IN 
3222.9  (BTU/HR 


169.  , 

5 . , 

.204  (IN),  ! 

.030  (IN),  CENTI 

243.1  (LBS) 

29.4  (LBS) 

94.6  UBS) 


PACING 

R 


81910. 347 
.139 
5.755 
0.000 


(IN), 

.486 

( IN) 

(IN), 

.697 

(IN) 

IN), 

HEIGHT 

2.878 

(IN) 

(IN), 

AFT 

• 030 

(IN* 

TV  0RDCST  SAT  fTVBSl  CC3-1-8 


* ♦ * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  l * * ♦ 4 


STABILIZATION  AND  CONTROL 

UNIT 

UNIT 

UNIT 

IDENT  TYPE 

HI. 

WEIGHT 

VOLUME 

POWER 

1601  VALVE  DRIVER  ASSY 

3 

1.6 

.2 

1.0 

2203  CONTROL  FLECTRNCS 

2 

7.1 

.1 

62.0 

1815  EARTH  SENSOR 

2 

15.4 

.5 

15,6 

1303  REACTION  WHEEL 

2 

5.1 

.1 

.3 

AUXILIARY  PROPULSION 

UNIT 

IDENT  TYPE 

UNIT 

UNIT 

ND. 

WEIGHT 

VOLUME 

POWER 

818  THRUSTER 

18 

.4 

.0 

0.0 

834  THRUSTER 

8 

.7 

.0 

• 1 

907  ISOLATION  VALVE 

5 

1.3 

.1 

0.0 

1003  FILTER 

9 

.5 

. 1 

0.0 

499  PRESSURE  REGULATR 

2 

4.1 

.4 

0«0 

203  ISOLATION  VALVE 
1130  TANK 

1 

6.0 

• 6 

0.0 

4 

17.3 

3.2 

0.0 

521  TANK 

1 

22.0 

1 .1 

0.0 

701  RELIEF  VALVE 

2 

• 2 

.0 

0.0 

1203  FILL  + DRAIN  VALV 

1 

• 2 

• 0 

0.0 

603  FILL  + VENT  VALVE 

1 

.1 

.0 

0.0 

» 

OJ  , 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

IDENT  TYPE 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

■*4^ 

203  DIGITAL  TELEMETRY 

2 

0.9 

.2 

3.0 

403  COHMD  DECOD+OISTR 

2 

12.3 

• 2 

7.5 

COMMUNICATIONS 

UNIT 

UNIT 

UNIT 

IDENT  TYPE 

NO. "WEIGHT 

VOLUME 

POWER 

202  ANTENNA 

1 8.4 

.7 

0.0 

106  8ASEBN0  ASSY  UNIT 

3 2.0 

• 0 

0.0 

327  TRANSMITTER 

2 4.7 

• 0 

18.0 

401  RECEIVER 

2 3.9 

• X 

6.3 

503  COMMAND  SIG  COND 

3 1.5 

.0 

.9 

605  DIPLEXER 

2 .7 

•0 

3 

TV  9R0CST  SAT  (TVBS)  CC3-1-8 
k » * ASSEMBLY  DESCRIPTIONS  {CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 

NO*  WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

406  DI5CHGE  REGULATOR 

4 9.8 

.2 

0.0 

530  SHUNT  REGULATOR 

12  2.2 

• 0 

0.0 

263  BATTERY, 

4 49*5 

.4 

0*0 

650  BATTERY  CHARGER 

4 9*7 

• 2 

9.0 

702  POWER  CONTROL 

2 9.4 

.6 

0,0 

WEIGHT  SUMMARY 
NAME 

WEIGHT 

MISSION  EQUIPMENT 

830.0 

STABILITY  ANO  CONTROL 

60.0 

AUXILIARY  PROPULSION 

148.2 

DATA  PROCESSING 

42.4 

COMMUNICATIONS 

37.6 

BATTER  I ES 

198.0 

< 

POWER  CONTROL 

122.6 

SOLAR  ARRAY 

85.6 

* 

HARNESS 

117.1 

» 

STRUCTURE 

275.3 

uo 

< 

SOLAR  ARRAY  DRIVE 
THERMAL  CONTROL 

14,2 

90,6 

DRY  WEIGHT 

2021.6 

u\ 

PROPELLANT 

595.7 

SATELLITE  ADAPTER 

94.6 

TOTAL  LAUNCH  WEIGHT 

2711.8 

7/r£-lf\ 


TVBS  F tO  CC3-1-9 


♦ * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * ♦ * * 

stconfigurationn-  -°ma$slexpuision  with  pitch  momentum  wheel 

POINTING  ACCURACY  *■  *200000< DEG. ) 

AUXILIARY  PROPULSION  „ _ ...... 

CONFIGURATION  - - HONQP ROPELL ANT 

TOTAL  IMPULSE  * 105544. (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION  „ „„„  „ 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR^ { DTU) 


COMPUTER  OPERATIONS  RATE  ■ O.(IPS) 

CDPI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 

NUMBERMOFRwJrDS  PER  SUBFRAME 

^CONFIGURATION  - - UNIFIED  LINK-COMMON 
PRIMARY  DOWNLINK  DATA  RATE  • 

SEPARATE  DOWNLINK  DATA  RATE  - 

^CONFIGURATION** SHUNT  AND  DISCHARGE  REGULATION 

POWER  REQUIREMENT  „ 1061.92  *ATIS 

TOTAL  SOLAR  ARRAY  AREA  122.85 

INSTALLED  BATTERY  CAPACITY  144.00 

BEGINNING  OF  LIFE  POWER  1564.23 

VEHICLE  SIZING 

CONFIGURATION  CYLINDER 


ENGINEERING 


DATA 

32. 

2 56. 

125. 

8. 

4 . 

1.0000 

64  . 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 

0. 

0 . 

0.0000 

0«: 


ANTENNAS 
256.0001  KBPS) 
O.OOGUBPS) 


- PADDLE  HOUNTED  SOLAR  ARRAY 


SO  FT 

AHP-HR 

WATTS 


2601.4  LBS 
LENGTH 

it:)  fK:i  l* 

76.1  IN. ( 1.93 


( IIBO.O  KG) 


■M 


WET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY  „ _ 

MISSION  EQUIPMENT 

TOTAL  SATELLITE  

MOMENTS  OF  INERTIA  CSLUGS*FT**2 j^IXX 

CENTER  OF  GRAVITY  38.3'  In7(  .97 

reliability 

CONFIGURATION  SINGLE  SYSTEM 

APOGEE/ PERIGEE/ INCLINATION  19323./  19323.  / 

MISSION  LIFETIME  84.0IMO) 

MEAN  MISSION  DURATION  67.2<M0) 

RELIABILITY  ..401 


Mi 

H) 

H) 


ll'.l 


LAUNCH  WEIGHT  « 2695.4  LBS 

HEIGHT 

‘ R 


hit 


WI&TH 

m m hit 


1222.6  KG) 


633.8  IVY  • 2090912.0  IZZ 

Y— C G 

0.0  IN. ( 0.00  H) 


0.0 


Si 


3161864*7 
Z-C6 


0.0  IN.  I 0.00  M) 


Lh£-\p\ 


TV 8S  P/0  CC3-1-9 


* * SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * «■  * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
EQUIPMENT  COPE  IDENTIFIER  1601  2203  1815  1303 

EQUIPMENT  QUANTITIES  3 2 2 2 „ „ , 

WEIGHT  60.00  LBS  VOLUME  1.93(FT**3) 

RELIABILITY  .9816 

I ERR  10 

AUXILIARY  PROPULSION 

• CONFIGURATION  - - MONOPROPELLANT  _ . 

EQUIPMENT  CODE  IDENTIFIER  618  836  907  1003  699  203  1130 

EQUIPMENT  QUANTITIES  18  6 5 9 2 1 6 

WEIGHT  762.66  LBS  VOLUME  17.65 < FT*«“3I 

DRY  WEIGHT  166.75CLBS),  EXPENDABLE  WEIGHT 

RELIABILITY  .6991 

I ERR  1 

DATA  PROCESSING  AND  INSTRUMENTATION  . „ , 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  CDTU) 

EOUIPMENT  CODE  IDENTIFIER  203  603 

EQUIPMENT  QUANTITIES  .1  1 


WEIGH1 


RELIABILITY 
I ERR 


21.18  LBS 


.9538 


VOLUME 


.39(FT**3) 


COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 
EQUIPMENT  CODE  IDENTIFIER  202  106  327  601 
EQUIPMENT  QUANTITIES  „ 1 3 , 2 „ 2 

WEIGHT  37.  66  LBS  VOLUME 

RELIABILITY  .9902 

x ERR*** &»**««$* 


605 


903 
3 

i.oatF 


POWER  REQUIREMENT 


521  701  1203  603 

pqwer2requirehent 

595 .68 ( L BS I 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
EQUIPMENT  CODE  IDENTIFIER  606  531  263  650  702 
EQUIPMENT  QUANTITIES  6 7 6^6  2 

WEIGHT  326,87  LBS  VOLUME  6 .85  C FT<S«*3 ) _ 

HARNESS  WEIGHT  ’ U2.5CLBSI*  SOLAR  ARRAY  WEIGHT 
RELIABILITY  ,6876 


POWER  0ISS1 
B5.5ILB5 


PATION 


MISSION  EQUIPMENT 

WEIGHT  860.'00  IBS  VOLUME 

RELIABILITY  9000 


33.2UFT<Nj3I PDWER~REQUIREMEMr 


78.9  UATT! 
• 3 WATTS 

10.5  WATTS 

25.5  UATt* 

1795,3  tfATtS 
'840iO:iJAtTS 


g/fSr\l\ 


TVBS  F tQ  CC3-1-9 


* * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


32*6  ( FT*+2) * 
31 19,1( BTU/HR) * 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 


TOTAL  HEATER  POWER  , 

0. 0( WATT-IN )*  VARIABLE  CONDUCTANCE  H.P. 


4.8  < FT> 
103.0  ( BTUI 


AVERAGE  HEAT  LOAD 


.5  ( FT+P  2) 
33.1  <FT**2) 
33.3  (BTU/HR) 
3152.4(3  TU/HR) 
7?D. 3 (WATT-IN 


3257.0 


INI 

C BTU/HR) 


THERMAL  CONTROL  WEIGHT  ^ 

INSULATION  16.8 
HEAT  PIPES  5,0 
PHASE  CHANGE  MATERIAL  2.6 
RADIATOR  (ACTIVE)  66,6 


I ERR 


TOTAL 

1100001011 


91.0 


STSKlNUTHfcKNE$$  .023.  UNI 

STRINGER  NO,*THICKNESS,HT. 

FRAME  NO o THICKNESS*  HT * 

GRID  BEAM  THICKNESS 

ENDCOVcR  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOH  AND  DRIVE  WT. 
AOAPTER  WEIGHT 


* 

* 


169. 

5. 

.204 

,0  30  

239.4  (LBS) 
29.4  (LBS) 
94.0  (LBS) 


(IN)* 

(IN),  CENTlR 


01910.347 

„ * »139 
SPACING  5.736 

0,000 


(IN)* 

• 4B4  1 

IN 

(IN)  * 

.695  1 

IN 

(IN)* 

HEIGHT 

2,866  I 

IN 

(IN)* 

AFT 

.030  \ 

L I N 

TVBS  F fO  CC3-1-9 


* ASSFMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 
STABILIZATION  AND  CONTROL 

?En?TVA7XpErioTUPe  accv  Na5  WEIGHT  VOLUME  POWER 
1601  VALVE  DRIVER  ASSY  3 1.6  .2  1.0 

2203  CONTROL  ELECTRNCS  2 7.1  .1  62.0 

1815  EARTH  SENSOR  2 15. A .5  15.6 

1303  REACTION  WHEEL  2 5.1  .1  .3 


’ION  WHEEL 


AUXILIARY  PROPULSION 


IDENT 

818 

034 

907 

1003 

499 

203 

1130 

521 

701 

1203 

603 


TYPE 

THRUSTER 
THRUSTER 
ISOLATION  VALVE 
FILTER 

PRESSURE  REGULATR 
ISOLATION  VALVE 
TANK 
TANK 

RELIEF  VALVE 
FILL  ♦ OR  AIN  VALV 
FILL  ♦ VENT  VALVE 


, UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

3 

1.6 

.2 

1.0 

2 

7.1 

• 1 

62.0 

2 

15.4 

.5 

15.6 

2 

5.1 

.1 

.3 

UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

18 

,4 

.0 

0.0 

6 

.7 

.0 

.1 

5 

1.3 

,1 

0.0 

9 

.5 

.1 

0.0 

2 

4 .1 

.4 

0.0 

1 

6,0 

.6 

0.0 

4 

17.3 

3.2 

0.0 

1 

22.0 

1 .1 

0.0 

2 

.2 

.0 

0,0 

1 

.2 

• 0 

0.0 

1 

• 1 

• 0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

IDENT  TYPE  NO.  WEIGHT  V 

203  DIGITAL  TELEMETRY  1 8.9 

403  COMMD  DECOD+DISTR  1 12.3 


UNIT  UNIT  UNIT 
WEIGHT  VOLUME  POWER 


COMMUNICATIONS 

IDENT  TY»E 
202  ANTENNA 
106  BASEBND  ASSY  UNIT 
327  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
605  DIPLEXER 


UNIT 

WEIGHT 

8.4 
2.0 
4.7 
3.9 

1.5 
.7 


UNIT 

VOLUME 

.7 

.0 

.0 

.1 

• 0 

.0 


UNIT 

POWER 

0.0 

0.0 

le.o 

6.3 
.9 
« 3 


1 A 


TV8S  F tO  CC3-1-9 


* * * ASSEMBLY  DESCRIPTIONS  tCONTtNUED) 
ELECTRICAL  POWER 


IDENT  TYPE 
406  DISCHGE  REGULATOR 
531  SHUNT  REGULATOR 
263  BATTERY 
650  BATTERY  CHARGER 
702  POWER  CONTROL 


WEIGHT 

9,8 

4*3 

49.5 

9.7 

9.4 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTERIES 
POWER  CONTROL 
SOLAR  ARRAY 
HARNESS 


STRUCTURE 
SOLAR  ARRAY  DRIVE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

840.0 
60.0 

146.8 
21.2 
37.6 

198.0 

126.9 
85,5 

112.5 

272.0 
14.2 

91.0 
2005.7 

595.7 

94.0 


TOTAL  LAUNCH  WEIGHT  2695.4 


/irs-iK 


SYMPHONI  E 3 


C C 3-1  -1  Oj  -1^ 


* ♦ *'  SYSTEM  DESCRIPTION  DESIGN  NUMBER  I * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION MASS. 

POINTING  ACCURACY  ■ 
AUXILIARY  PROPULSION 

CONFIGURATION  MONOP 

TOTAL  IMPULSE  * 

DATA  PROCESSING  AND  INS TR 

CONFIGURATION  S°ECI 

COMPUTER  OPERATIONS  R 
CDPI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAM 
MAIN  FRAMp  SAMPLE  R 
MAIN  FRA^E  WORD  LEM 
NUMBER  OF  SU3FRAMES 
SUBFRAME  RATS 
NUMBER  OF  WORDS  PER 
COMMUNICATIONS 

CONFIGURATION  UNIFI 

PRIMARY  DOWNLINK  DATA 
„ SEPARATE  DOWNLINK  DAT 
ELECTRICAL  POWER 

CONFIGURATION SHUNT 

POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  ARE 
INSTALLED  BATTERY  C A* 
BEGINNING  OF  LI FE  POW 
VEHICLE  SIZING 

CONFIGURATION  CYLIN 

WET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA  IS 

CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  - - SINGL 
APQGGE/PERIGEEYINCLIN 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


EXPULSION  WITH  PITCH 
* 500000 ( DEG. ) 


MOMENTUM  WHEEL 


ROPELLANT 
20143* (LB-SEC) 

UMENTATION 

AL  PURPUSE  PROCESSOR  (DTU) 

ATE  - O.l IPS) 

ENGINEERING 

E WORDS 

ATE 

GTH 


SUBFRAME 

ED  LINK-COMMON 
RATE  “ 

A RATE  ■ 


DATA  MISSION  EQUIPMENT  DATA 
32.  0. 

256.  0. 

125.  0. 

8 . 0* 

9.  O.i 

, *1250  0.0000 

128 . 0. 


ANTENNAS 
25  6. 000( KBPS ) 
O.OOOi KBPS) 


AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
333.78  WATTS 
A _ 37.91  SQ  FT 

ACITY  44.00  4MP-HR 

ER  482.  70  WATTS 


DER 

■ 838,7  LBS 

LENGTH 

34.2  IN.( 

19.3  IN  • ( .49  M. 

53.5  IN* ( 1.36  M) 

IUGS*FT**2)  IXX  ■ 


( 380.4  KG) 


87  MJ 


56.9 

32.2 


LAUNCH  WEIGHT 
HEIGHT 


IN  . ( 
IN*  ( 


26.9  IN 

£ SYSTEM 
ATION 


X:?G 


97,2 


.68  M) 


m « 

Y-CG 
0.0  IN*  ( 


1.45  M ) 
*82  H) 

358436.5 

0.00  MJ 


8 70.7  LBS  ( 
WID 


56.9 

32.2 


TH 


394.9  KG) 

1.45  H) 

• 82  H) 


Itl  « 477613*4 

. Z-CG 

0,0  IN.  t 0.00  HI 


19323. /19323,/ 
60.0 ( MO) 
49.1 (MO) 
.559 


I 

0.0 


SYMPHONIC  3 


CC3-1-10,  —7  5* 


* * SUBSYSTEM  DESCRIPTIONS  - -r  DESIGN  NUMBER  1 * * ♦ * 

STABILI ZATI ON  AND  CONTROL 

CONFIGURATION  - r MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
EQUIPMENT  CODE  IDENTIFIER  1601  2203  1B09  1303 

EQUIPMENT  QUANTITIES  22  2 1 

WEIGHT  66.90  LBS  VOLUME  2.21(FT**3) 

RELIABILITY  .9351 

IERP.  .0 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER-  829  83*  907  1003  *99  203  ll2* 

EQUIPMENT  QUANTITIES  12  * 5 9 1 1 1 

WEIGHT  103. 116  LBS  VOLUME  5.*1<FT**3I 

DRY  WEIGHT  65.1*(LBS>,  EXPENDABLE  WEIGHT 

RELIABILITY  .8308 

I ERR  0 


( 

VAJ 

& 


POWER  REQUIREMENT 


509  701  1203  603 

12  11 
POWER  REQUIREMENT 
U8.02CLBS) 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - S PECTIAL  PURPOSE  PROCESSOR  <DTU) 
EQUIPMENT  C DDF  IDENTIFIER  203  *03 

EQUIPMENT  QUANTITIES  1 1 


WEIGH! 


R LIABILITY 
I ERP 


21.18  LBS 


,9668 


VOLUME 


•39( FT**3) 


POWER  REQUIREMENT 


COMMUNICATIONS 

CONFIGURATION  


EQUIPMENT  CODE  IDENTICI ER 
NT 


UNIFIED  LINK-COMMON  ANTENNAS 


EQUIPMENT  QUANTITIES 


202 

WEIGHT  25. '52  LBS1 
RELIABILITY 

I PR  R*  + ****'♦' **+♦*♦♦  + 


106  327  *01 

2 11 
VOLUME 
.92  56 


503  605 

2 2 

.9*(FT**3> 


POWER  REQUIREMENT 


ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
EQUIPMENT  CODE  IDENTIFIER  *06  515  2*3  609  702 

EQUIPMENT  QUANTITIES  2 5 2 2 1 

WEIGHT  121. 6*. LBS  VOLUME  1.35(FT**3>  POWI 

HARNESS  WEIGHT  37.7UBS)#  SOLAR  ARRAY  WEIGHT  i 

RELIABILITY  .88*6 

MISSION  EQUIPMENT 

WEIGHT  . 229.100 !'LBS  VOLUME 

RELIABILITY  .9000 


9.07<FT**3| 


ig^RII?AT,0M 


power  requirement 


6*. 7 WATTS 
•3  WATTS 

10.0  WATTS 
25.5  WATTS 
53*6  WATTS 

167i0  WATTS 


E-S  £ - IN 


> * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


7*9  (FT**2)# 

746  • 2 1 BTU/HR ) p 

0»0( WATT-IN). 
3.3  (FT) 

92.0  ( BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

1I00001011 


WEIGHT 

10.6 

3.5 

2.3 

5.0 

21~5 


STRUCTURES 

SKIN  THICKNESS 
STRINGER  NO  ..  THI 
FRAME  NO • » THI 
GRIC  BEAM 

ENDCOVER  THICKNESS-  FORWARD 
EOUIPMENT  SAY  STRUCTURE  WT« 
SOLAR  ARRAY  ROOM  AND  DRIVE  WT 
ADAPTER  WEIGHT 


.013  (IN) 

KNES  S» HT. 
KNESS.HT. 

THICKNESS 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 

variable  Conductance  h.p. 

AVERAGE  HEAT  LOAD 


(LBS) 


.9  <FT**2> 
8.9  ( FT** 2) 
85.6(3TU/HR 
031.7(BTU/HR) 
541.3  (WATT- IN) 
913.7  (BTU7HR) 


191%  t 

81910.347 

(IN)# 

* 314 

5.  > 

.090 

(IN). 

HEIGHT 

.451 

.117  ( IN ) » 

SPACING  3,282 

(IN  # 

1*641 

.030  (IN).  ( 
85.1  ( LBS  1 
19.6  (LBS) 
32.0  ( LBS  1 

:enter  o.ooo 

i 

! 

(IN). 

AFT 

.030 

(IN) 

(IN) 

(IN) 

(IN) 


jrS£-\t\ 


, SYMPHONI  E 3 CC3-1-10 ^-/S" 

* * ASSEHBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * * ♦ 


STABILIZATION  AND  CONTROL 

ID6NT  TYPE 

N1 . 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

.2 

1.0 

2203  CONTROL  ELECTRNCS 

2 

7.1 

• 1 

62.0 

1609  EARTH  SENSOR 

2 

22.2 

• 8 

1.4 

1303  REACTION  WHEEL 

1 

5.1 

• L 

.3 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO  . 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

829  THRUSTjrR 

12 

.6 

.0 

0.0 

834  THRUSTgR 

4 

.7 

.0 

• 1 

907  ISOLATION  VALVE 

5 

1 .3 

.1 

0.0 

1003  FILTER 

9 

.5 

.1 

0.0 

499  PRESSURE  REGULATR 

1 

4.1 

• 4 

0.0 

•203  ISOLATION  VALVE 

1 

6.0 

.6 

0.0 

1124  TANK 

1 

11.5 

2.4 

0.0 

509  TANK 

1 

16.0 

.6 

0.0 

701  RELIEF  VALVE 

2 

.2 

.0 

0.0 

1203  FILL  + DRAIN  VALV 

1 

.2 

.0 

0.0 

603  FILL  + VENT  VALVE 

1 

.1 

.0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  .UNIT  UNIT 


IDENT  TYPE 

ND  • 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203  DIGITAL  TELEMETRY 

1 

8.9 

• 2 

3.0 

403  CQMMO  DECOD+OISTR 

1 

12.3 

.2 

7.5 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

202  ANTENNA 

1 

6.4 

.7 

0.0 

106  BASt3ND  ASSY  UNIT 

2 

2.0 

.0 

0.0 

327  TRANSMITTER 

1 

. .4.7 

• 0 

18.0 

401  RECEIVER 

1 

3.9 

.1 

6,3 

503  COMMAND  SIG  CDND 

2 

1.5 

.0 

.9 

605  DIPLEXER 

2 

.7 

.0 

• 3 

VI-  35'iT' 


SYMPHONIE  3 CC3-1-1  0;  - fST 

* * * ASSEMBLY  DESCRIPTIONS  {CONTINUED) 


ELECTRICAL  POWER 

UNIT 

UNIT 

UNIT 

IDENT  TYPE 

NO. 

WEIGHT 

VOLUME 

P3WER 

406  OISCHGE  REGULATOR 

2 

9.8 

.2 

0.0 

515  SHUNT  REGULATOR 

5 

2.3 

.0 

0.0 

243  BATTERY 

2 

37.0 

.1 

0.0 

609  BATTERY  CHARGER 

2 

3.6 

• 1 

0.0 

702  POWER  CONTROL 

1 

9.4 

.6 

0.0 

WEIGHT  SUMMARY 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

229.0 

STABILITY  AND  CONTROL 

66.9 

AUXILIARY  PROPULSION 

65.1 

DATA  PROCESSING 

21.2 

COMMUNICATIONS 

25.5 

BATTERIES 

74.1 

POWER  CONTROL 

47.6 

SOLAR  ARRAY 

26.4 

HARNESS 

37.7 

STRUCTURE 

101.3 

SOLAR  ARRAY  DRIVE 

4.4 

THERMAL  CONTROL 

21.5 

DRY  WEIGHT 

720,7 

PROPELLANT 

118.0 

SATELLITE  ADAPTER 

m 

32.0 

TOTAL  LAUNCH  WEIGHT 

870.7 

AN  RADIO  SAT  CAMSAT1  CC3-1-11 


» ♦ ♦ SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  l * * * * 


STABILIZATION  AND  CONTRCl 

CONFIGURATION  SPIN  CONTROL 

POINTING  ACCURACY  * 1 .400000 C DEG. ) 

AUXILIARY  PROPULSION 

CONFIGURATION MGNtPRGPE  LLANT 

TOTAL  IMPULSE  • 7619,  ( LB-SEC) 

DATA  PROCESSING  AND  INS TRUMENT ATIUN 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTUI 

COMPUTER  OPERATIONS  RATE  « ■ O.TlPS) 

CD  PI  TABLE  ENGINEERING 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUM3ER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COM MUN  ICATIQNS 

CONFIGURATION  UNIFIED  L INK-COHMON  ANTENNAS 

PRIMARY  DOWNLINK  DAIA  RATE  « 32.000IKBPS) 

SE  PAP  ATE  DOWNLINK  DATA  RATE  - O.OOO(KBPS) 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


OATA  MISSION 

EQUIPMENT  DATA 

32. 

0. 

256. 

0. 

13. 

0. 

8. 

0. 

18. 

0 • 

.1250 

0.0000 

64. 

0. 

A FEA 

CAPACITY 

PCWER 


60.51 


23.71 
6.00 
76 .69 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY 
INSTALLED  BATTERY 
BEGINNING  OF  LIFE 
VEHICLE  SIZING 

CONFIGURATION CYLINDER 

WET  SATELLITE  WEIGH  - 365*7  LBS 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  30.9  IN. t 

MISSION  EQUIPH6NT  10.3  IN.  ( 

TOTAL  SATELLITE  41.2  IN. ( 1.05 

MOMENTS  OF  INERTIA  <SLUGS*FT**2  i IXX  » 

X ir  C Q 

CENTER  OF  GRAVITY  20.2  IN. I .51 

RELIABILITY 

CONFIGURATION  SINGLE  SYSTEM 


WATTS 
$Q  FT 
AMP-HR 
WATTS 


( 165.9  KG) 


.78 

.!26 


Ml 

M> 

M) 

M ) 


51.4 

17,2 


LAUNCH  WEIGHT 
HEIGHT 


379.1 


IN.  ( 
IN. 


L.31 
• 44 


51.4 

17.2 


LBS  ( 
WIDTH 


N:i 


171.9  KG) 

*:«  HI 


30.0 


IYY  « 
Y-CG 
0.0  IN. I 


114678.6  IZZ  » 


0.00  H) 


114678.6 
Z-CG 


0.0  IN. ( 0.00  HI 


APCGEE/ PERIGEE/ INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  BURATICN 
RELIABILITY 


19323. /19323.  / 
24. 0 (MOl 
20.0IMO) 
.1537 


0.0 


Vi  -35 7 


AH  RADIO  SAT  IAMSAT)  CC3-1-11 


♦ * SUBSYSTEM  DESCRIPTIONS DESIGN  NUMBER  X * * + * 


STABILIZATION  AND  CQNTRtL 

CONFIGURATION  SPIN  CONTROL 

EQUIPMENT  CDDE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  29.28  LBS 
RELIABILITY 
I ERR  0 


303  A 03  603 

111 
VOLUME 
• 9198 


AUXILIARY  PROPULSION 

CONFIGURATION  MON CPROPELLANT 

EOUIPMENT  CODE  IDENTIFIER  834  834  906  1003 
EQUIPMENT  QUANTITIES  6 2 A 9 

WEIGHT  99.55  LBS  VOLUME 


DRY  WEIGHT 
RELIABILITY 
IE  RR 


53.75UBS), 
• 739  8 

11 


803  1A13 

1. 18 ( F ^**3 ) 


A99  203  1116 

111 
3* 8A ( F T**3  ) 


EXPENDABLE  WEIGHT 


tATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

EQUIPMENT  CODE  IDENTIFIER  203  A03 

EQUIPMENT  QUANTITIES  1 I 


WEIGHT  21.18 
RELIABILITY 
I ERR 


LBS 


COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK- 

EQUIPMENT  CODE  IDENTIFIER  202 
EQUIPMENT  QUANTITIES  1 

WEIGHT  21.02  LBS 
RELIABILITY 
IERR******* * ****** * 


VOLUME 
9866 


■COMMON  ANTENNAS 
103  306  A01 

111 
VOLUME 
.9206 


•39(FT**3I 


503  60  3 

1 1 
.87<FT**3i 


ELECTRICAL  POWER 

CONFIGURATION SHUNT  - 

EQUIPMENT  CUDE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  62. A7 
HARNESS  WEIGHT 
RELIABILITY 


FISSION 


EQUIPMENT 
WEIGHT 


RELIABILITY 


.3  5.00 


BODY 

102 

5 

LBS 


LBS 


MOUNTED  SOLAR  ARRAY 
202  303  1202 

2 2 1 

VOLUME  1.29(FT**3> 

20 • 3( LBS ) t SOLAR  ARRAY  WEIGHT 
.9658 


VOLUME 

.9000 


1.39(FT**3> 


POWER  REQUIREMENT 


507  701  1203  603 

1 1 11 
POWER  REQUIREMENT 
A 5 . 00  ( L BS  I 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


POWER  DISSIPATION 
11 o 7 ( LBS ) 

POWER  REQUIREHEN I 


9.9  WATTS 
1.0  WATTS 

10.5  WATTS 

19.5  WATTS 

5.7  WATTS 

20.6  WATTS 


AM  RADIO  SAT  (AMSAT)  CC3-1-11 


♦ * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


1.9  (FT**^), 

15  3. 8 ( BTU/HR  ) » 

1869.0(WATT-IN), 
2.6  (FT) 

72.0  ( BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


IERR 


TOTAL 

11C0010111 


WEIGHT 

0.6 

2.7 

1.8 

2 

1A.3 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


1.3  (FT++2) 
3.2  <FT**2) 
122. 2( BTU/HR ) 
276.1 ( BTU/HR ) 
532 • 8 ( WATT-I N) 
206.3  (BTU/HR) 


STRUCTURES 

SKIN  THICKNESS  .009  (IN) 

STRINGER  NO., THICKNESS, HT.  222. 

FRAME  NQ., THICK  NESS,HT. ' 5, 

GRID  BEAM  THICKNESS  .078 

ENDCCVER  THICKNESS-  FCRWARD  .03C 

EQUIPMENT  BAY  STRUCTURE  WT.  6A. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT.  0.0 

ADAPTER  WEIGHT  13. 14 


t 

81910.  3A7 

(IN)  , 

.24* 

(IN) 

9 

,070 

(IN), 

HEIGHT 

.351 

(IN) 

(IN), 

SPACING  2.195 

(IN), 

1.097 

(IN) 

(IN). 

CENTER  0.000 

(IN), 

AFT 

.030 

(IN) 

^ i.  u . 

(lb: 

(LB! 


AM  RADIO  SAT  t AMSAT)  CC3-1-11 


ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER 
STABILIZATION' AND  CONTRCL 


ICENT  TYPE 
203  VALVE  DRIVER  ASSY 
203  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  EL  EC  I RNCS 
803  EARTH  SENSOR 
1413  POWER  CONVERTER 


UNIT 
WEIGHT 
1.6 
• 3 
2.8 
7.4 
1.3 
15.9 


AUXILIARY  PROPULSION 

ICENT  TYPE 
834  THRUSTER 
834  THRUSTER 
406  ISOLATION  VALVE 
1 C03  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1116  TANK 
507  TAK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  * VENT  VALVE 


UNIT 
WEIGHT 
.7 
o 7 
.7 
.5 
4.1 
6.0 
18,5 
6.7 
• 2 
.2 
.1 


CATA  PROCESSING 


ICENT  TYPE 
203  OTCITAL  TELEMETRY 
403  CQMMD  DECOD+D ISTR 


INSTRUMENTATION 

UNIT  UNIT 
&0.  WEIGHT  VOLUME 


8.9 

12.3 


CO  MM  UN  ICATIONS 


[ CENT 

TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

20  2 

ANTENNA 

1 

8.4 

.7 

103 

PASEBND  ASSY  UNIT 

1 

2.0 

• 0 

• 206 

TR  ANSMITTER 

1 

2.1 

• 0 

401 

RECEIVER 

1 

3.9 

. 1 

• 503 

COMMAND  SIG  C QND 

1 

1.5 

• 0 

CO  3 

DI PL  EXE  R 

1 

3.1 

.0 

* * + * 


AM  RADIO  SAT  (AMSAT)  CC3-1-11 
♦ + * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

UNIT 

UNIT 

ICENT 

TYPE 

NQ. 

WEIGHT 

VOLUME 

102 

sh^regulator 

5 

5.0 

.1 

<02 

2 

9*5 

.1 

203 

BATTERY  CHARGER 

2 

3,5 

,1 

1202 

PChiER  CONTROL 

1 

11.6 

.3 

WEIGHT  SUMMARY 


NAPE 

WEIGHT 

MS S 10 A EQUIPMENT 

35.0 

STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

13. A 
53.8 

DATA  PROCESSING 

21.2 

COMMUNICATIONS 

21.0 

BATTERIES 

19,0 

fOWER  CONTROL 

A3. 5 

CONVERTERS 

15.9 

SOLAR  ARRAY 

11.7 

EAR  NESS 

20.3 

ISTRUCTIRE 

50.9 

THERMAL  CONTROL 

14.3 

DRY  WEIGHT 

319.9 

PRQPFLLANT 

45.8 

SATELLITE  ADAPTER 

13.4 

TOTAL  LAUNCH  WEIGHT 


379.1 


UNIT 

POWER 

0.0 

0.0 

0*0 

0.0 


APEX  PASS  P/L  EXP  (APPLE)  CC3-1-12 


* * * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * * * * 


£ 

( 

v>i 

6^ 


STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

POINTING  ACCURACY  » . 500000OEG.  ) 

AUXIL I APT  PROPULSION  , 

CONFIGURATION  MONO0 RO P EL L AN T 

TOTAL  IMPULSE  ■ 23324. (L  B-SE  C) 

DATA  PROCESSING  AND  INSTRUMENTATION  fr>TI„ 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  DTU) 

COMPUTER  OPERATIONS  RATE  « O.(IPS)  Tkirr.nTll- 

CDP I TABLE  ENGINEERING 

NUM8ER  OF  COMMANDS 
NUMBER  QP  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON  ANT GNNAS 

PRIMARY  DOWNLINK  DATA  RATE  - 32.000(K8P$) 

SEPARATE  DOWNLINK  DATA  RATE  ■ O.OOO(KBPS) 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  “ BODY 

POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CA°ACITY 
BEGINNING  OF  LIFE  POWER 
VEHICLE  S IZING  . 

CONFIGURATION  - - CYLINDER  _ „ . „ „ # 

WET  SATELLITE  WEIGHT  - 830.0  LBS  ( 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  55.3  IN.t  1.40 

MISSION  EQUIPMENT  16.6  IN*  < .42 

TOTAL  SATELLITE  . 71.9  IN. < 1.83 

MOMENTS  OF  INERTIA  ( S LUGS+F T**2 ) ^ IX X - 

X— C G 

CENTER  OF  GRAVITY  38.6  IN.  f .98  M)  0.0 

RELIABILITY 

CONFIGURATION SINGLE  SYSTEM  „ 

APOGEE/PERIGEE/INCLINATION  19323 ./ 19323./  0.0 

MISSION  LIFETIME  60.0(M0) 

MEAN  MISSION  DURATION  50. 4<M0) 

RELIABILITY  .601 


DATA 
32. 

2 56. 

13  . 

8. 

18. 

.1250 
64  . 


MISS  I ON  EQUIPMENT  DATA 

0. 

0. 

0* 

0. 

0. 

0.0000 

0. 


MOUNTED  SOLAR  ARRAY 
267.25  WATTS 
SQ  FT 
AMP-HR 
WATTS 


11 1.16 
22.00 
359.59 


399.2  KG) 


M) 

M) 

M) 


92.2 

27.6 


LAUNCH  WEIGHT  < 
HEIGHT 

2.34  M | 


918.1 


* V 

IN:  I 


197.9 


IYY  - 
Y-CG 
IN.t 


70  m; 


893526.1 

0.00  M) 


m 


LBS  ( . 
WIDTH 


416.5  K( 


IN.t 

IN.t 


2.34 

.70 


PI 


tZZ  • 893926*1 

' Z-CG  • 

0.0  IN.|{  0.00 


APEX  PASS  P/L  EXP  (APPLE)  CC3-1-12 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER 


STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  30.56  LBS 


WEIGH] 


RELIABILITY 

I£»R 


30.56 


303  403  i 

1 I 
VOLUME 
.9022 


803  1413 
1.211 FT*+3) 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT  , „ 

EQUIPMENT  CODE  IDENTIFIER  834  834  906  1003  499  203  1118 
EQUIPMENT  QUANTITIES  6 2,5,9  el  , 1 ^ 2 

WEIGHT  208. '54  L8S  VOLUME  5.72(FT**3) 

DRY  WEIGHT  68.33(L3S)>  EXPENDABLE  WEIGHT 

RELIABILITY  .8259 

I ERR  11 


POWER  REQUiREMSNT 


518  701  1203  603 

12  11 
POWER  REQUIREMENT 
140 .20 (LBS ) 


DATA  PROCESSING  AND 
CONFIGURATION  


EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  21*18  LBS 
RELIABILITY 
I ERR  1 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  ( DTU) 


403 

1 

VOLUME 

.9668 


COMMUNICATIONS 

CONFIGURATION  UNIFIED  LIN 

EQUIPMENT  CODE  IDENTIFIER  20 
EQUIPMENT  QUANTITIES 

WEIGHT  24.(62  LBS 
RELIABILITY 

X jPRR*******-******** 


LINK-COMMON  ANTENNAS 


202 

1 

LBS 


103  306  401 

1 2 „ L 

VOLUME 
.9601 


.39(FT**3) 


503  603 

2 1 
• 92t  FT+*3) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY 

EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  7 

WEIGHT  103.60  LBS 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  145.00  LBS 
RELIABILITY 


MOUNTED  SOLAR  ARRAY 
218  306  1202 

2 2 1 

VOLUME  , 1.97<FT**3> 

Acquits)*  SOLAR  ARRAY  WEIGHT 
.9649 


VOLUME 

.9000 


5.74(FT**3) 


POWER  DISSIPATION 
54 . 6 ( L BS ) 


POWER  REQUIREMENT 


9.4  WATTS 
1.0  WATTS 

10*5  WATTS 
19.5  WATTS 
21.? 

215.0  WATTS 


E?£-V\ 


APEX  PASS  P/L  EXP  (APPLE)  CC3-1-12 


* * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPS 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


7.5  <FT**2), 
7I2*1( BTU/HR) , 

13771. 4(WATT-IN)» 

4.5  (FT) 

72.0  ( eru> 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT  WEIGHT 
18,4 

4.7 

1 .8 

4.7 


I ERR 


TOTAL 

1100010111 


STRUCTURES 

SKIN  THICKNESS  ,013  (IN) 

STRINGER  NO., THICKNESS. HT. 

FR4ME  NO. .THICKNESS,  HT. 

GRID  BEAM  THICKNESS 

ENOCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SBktfd!R8IM?Qn  AND  0,IVE  w- 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  H* AT  LOAD 


(LBS) 


1.2  (FT**2> 
8,b  ( F r * * 2 ) 
115.0 (BTU/HR) 
827.0 (BTU/HR) 


29.7 


249. 

5. 

.111  ( 
.030  ( 
108.3 


0.0  (LBS) 
38.2  (LBS) 


, 81910.347 

(IN)'  SPACING  3tl29 
(IN).  CENTER  0.000 

(LBS) 


(IN), 

HSii 


HEIGHT 

AFT 


7^?£-lf\ 


APEX  PASS  P/L  EXP  (APPLE)  CC3-1-12 


ASSEMBLY  DESCRIPTIONS  - - DESIGN 

STABILIZATION  AND  CONTROL 

IDENT  TYPE  NT . WEIC 

203  VALVE  DRIVER  ASSY  1 

303  SUN  SENSOR'  1 

A03  NUTATION  DAMPER  1 2 

603  CONTROL  ELECTRNCS  1 1 

803  EARTH  SSNSOP  2 i 

1413  POWER  CONVFRTER  1 U 


NUMBER 


AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 
634  THRUSTER 

1003  JfiW"  VALVE 
A99  PRESSURE  REGULATR 

All  VALVS 

516  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  ♦ VENT  VALVE 


UNIT 

WEIGHT 

1.6 

.3 

2.8 

7.4 

1.3 

15.9 


UNIT 

WEIGHT 

.7 

.7 

.7 

.5 

4.1 

6.0 

10.2 

16.2 

.2 

.2 

• 1 


, UNIT 
VOLUME 
.1 
.0 
.3 
.4 
.0 


UNIT 

VOLUME 

• 0 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE  NO.  WEIGHT  Vfffnlp 

ntfiTTil  TCI  Cutrnu  ^ J VOLUME 


203  DIGITAL  TELEMETRY 
403  COM HD  DECOD+DISTR 

COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103  RASERND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 


antenna 

fUSERND  ASSY  UNIT 

TRANSMITTER 

RECEIVER 

COMMAND  SIG  COND 
DIPLEXER 


8.9 

12.3 


, UNIT 
WEIGHT 

8.4 
2.0 
2.1 
3.9 

1.5 
3.1 


UNIT 

VOLUME 

.7 
.0 
.0 
•1 
• 0 
• 0 


APEX  PASS  P/L  EXP  (APPLE)  CC3-1-12 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
103  SHUNT  REGULATOR 
218  BATTERY  - 
306  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT 

WEIGH 


IGHT 
A. 2 
21.0 
12.0 
11 .6 


UNIT 

VOLUME 

.1 
.1 
.3 
• 3 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
CCM MUNI  CATIONS 
BATTERIES 
POWER  CONTROL 
CONVERTERS 
SOLAR  ARRAY 
HARNESS 
STRUCTURE 
THERMAL  CONTROL 
DRY  WEIGHT 
PPOPELLANT 
SATELLITE  AOAPTER 


WEIGHT 

1A5.0 
1 A • 7 
68.3 
21.2 
2 A . 6 
A 2 . 0 
66.6 
15.9 
5A.6 
AO. 3 
216.8 
29.7 
739.8 
1A0.2 
38.2 


TOTAL  LAUNCH  WEIGHT 


918.1 


INSAT  F/0  CC3— 1-1  4 


* * SYSTEM  DESCRIPTION  DESIGN  NUMBER  1 * * * ♦ 

STABILIZATION  AND  CONTROL 

CONE  I GURA  II  ON  - - SPIN  CONTROL 

AUXILP?^fI^n^1S^CNY  • ^OOOOOIDEG.I 

■ COtotalRimpulse-:  HWO,,8S5Siifi!I-SEC> 

DATA  PROCESSIN6  AND  INSTRUMENTATION  ’ 

C0^^^5^ITSN^r.^.SPECt  AL  PURPOSE  PROCESSOR  1 DTU) 

GPHP(JT|R  OPFRATTQNS  RATE  - O.IIPS) 

CDPI  TABLE  ENGINEERING 

NUMBER  OE  COMMANDS  tNblNtt KiNb 

NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  PATS 

communication^  110,1,3  FER  SU6FRAHE 

C°?P^rj8IlNUMKU^FTlE0RALTr!i-C0HHa!'  ‘"Mum. 

EtEC?l;c4^T^S?aNLINK  D*TA  RATE  ‘ 0 » 000  { KBPS  t 

CONFIGURATION  ..SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


DATA  MISSION  EQUIPMENT  DATA 
32.  0. 

256.  0. 

13  • 0. 

8.  0. 

18.  0. 

•1250  0.0000 

64.  0. 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
U£U  BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION  CYLINDER 


342.75 
144.43 
2 6. 00 
467.18 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


WET  SATELLITE  WEIGHT  « 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


LBS 

GTH 


„ CENTER  OF 
RELIABILITY 


GRAVITY 


1119.9 
LEN 

63.0  IN. ( 
19.2  IN.  ( 

(SLUGS  + FT**^ 
X-CG 

46.1  IN.  1 


C 508.0  KG) 


1 .60 
.49 
2.09 
IXX  ■ 


Ml 

HI 

Ml 


105.0 

32.0 


LAUNCH  WEIGHT 
HEIGHT 

2.67 
.81 


1.17  Ml 


1170,9 

105 
32 

307.9  IYY  ■ 1430292.5  III  * 

Y-CG 

0.0  IN. ( 0.00  HI 


MU  A VI 

!H:i 


Ri 


LBS  ( 
WIDTH 


• 0 

.0 


H::i 


531.1 

2:!I 


1430292.5 
Z-C  G 
0.0  IN.K  0.00 


,E  SYSTEM 


CONFIGURATION SINGLE  „ 

APOGtE/PERIGEE/tNCLIM  AT I ON 
MISSION  LIFETIME 
MEAN  Mj£jION  DURATION 


RELIABILITY 


19323.719323.7 
60 . 0 { MO) 
51*41  MO) 
.626 


0.0 


KG) 

St 

HI 


6.VZ- IA 


INSAT  P/0  CC3-1— 1 A 


* SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  A3. 50  LBS 
RELIABILITY 
IERP  0 


303  A03  603 

112 
VOLUME 
.9610. 


806  1 A 13 
2 1 
1.0O(FT**3) 


AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  83A  83A  906  1003  A99  203  1118 

EQUIPMENT  QUANTITIES  6259112 

WEIGHT  20 8 .'5 A LAS  VOLUME  5.72(FT**3> 

DRY  WEIGHT  68.33(LBS).  EXPENDABLE  WEIGHT 

RELIABILITY  .8259 

IERR  11 


DATA  PROCESSING  AND 

CONFIGURATION  

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  21,'IB 
RELIABILITY 
I ERR 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  CDTU> 


203  A03 

1 1 
LBS  VOLUME 

.9668 


COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 
EQUIPMENT  COOE  IDENTIFIER  202  ‘ ~ 

EQUIPMENT  QUANTITIES  1 

WEIGHT  2 Ao  62  LBS 
RELIABILITY 
I FRR*** ****** ****** 


103 
1 


306  AOi 
2 1 
VOLUME 
.9601 


♦39{FT**3I 


503  603 

2 1 
.92(FT**3) 


ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY 

EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  9 

WEIGHT  133.'19  LBS 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  225.00  LBS 
RELIABILITY 


MOUNTED  SOLAR  ARRAY 
22A  309  1202 

2 VOLUME  1 2 • 1 A{ FT**3 ) 

5t.9(LBS>»  SOLAR  ARRAY  WEIGHT 
. 9A  37 


VOLUME 

.9000 


8»ntfr*»3) 


POWER  REQUIREMENT 


518  701 

1 2 
POWER  R 
1A0.20UB 


1203  603 

1 1 
EQUIREHENT 
S) 


POWER  REQUIREMENT 

POWER  REQUIREMENT 

POWER  DISSIPATION 
71.0UBSI 

POWER  REQUIREMENT 


10® A WATTS 
1.0  WATTS 

10.5  WATTS 

19.5  WATTS 

32.2  WATTS 
28Sit)  WATTS 


INSAT  F/0  CC3-1-1A 


* * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


TNFRMAL  CONTROL 
RADIATOR  APEA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


9.5  <FT+*2), 

920.31 BTU/HR ) » 

201  30.9( W ATT—IN ) » 
5.1  (FT) 

72,1  (BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES. 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


WEIGHT 
22.8 
5. A 
1.3 
6.0 


I ERR 


TOTAL 

1100010111 


36.1 


STRUCTURES 

SKIN  THICKNESS  .01A  (IN) 

STRINGER  NO. . THICKNESS, HT. 

^?SEqC.uN3'#THICKNESS.HT. 

GRID  BEAM  THICKNESS 

1ouip)!1nttbIykstructur1  wwt? 

i8k?¥E$RSiIc,39OH  AND  0,^E  wr* 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BAIT  ERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H,  R.» 
AVERAGE  HEAT  LOAD 


(LBS) 


1.2  ( FT*-*  2) 
10.7  (FT**2) 

1 15. 0 ( BTU'/HR) 
10 35. 3 ( BTJ/ HR) 
1063.5(WATI-IN; 
1113. A (btu/hr: 


253.  . 01910. 3A7 

.122  ( IN ) J SPACING  S^AaI 
• 030  { IN  1 . CENTER  0.000 

118.6  (LBS) 

0.0  LBS) 

51.0  (LBS) 


UN). 


i in) 


(IN) 


HEIGHT 

AFT 


• A3 7 (IN) 

Hill  HHi 

• 030  UN). 


INSAT  F/0  CC3-1-1 A 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER 

STABILIZATION  AND  CONTROL 

t*™*.  UNIT  UN] 

IDENT  TYPE  NO.  HEIGHT  VOLt 

2 03  VALVE  DRIVER  ASSY  I 1.6 

303  SUN  SENSOP'  X .3 

A03  NUTATION  DAMPER  1 2.8 

603  CONTROL  E LECTRNCS  2 7. A 

806  EARTH  SENSOR  ASSY  2 A.l 

1A 13  POWER  CONVERTER  1 15.9 


1A 13 


UNIT 
HEIGHT 
1.6 
.3 
2.8 
7. A 
A .1 
15.9 


UNIT 

VOLUME 

.1 

.0 

.3 

.A 

.1 

.A 


AUXILIARY  PROPULSION 

IDFNT  TYPE 
8 3 A THRUSTER 
83A  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
A 99  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1118  TANK 
518  TANK 

701  RELIEF  VALVE 
1203  FILL  * DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT 
WEIGHT 
.7 
.7 
.7 
.5 
A .1 
6.0 
10.2 
16.2 
.2 
.2 
• 1 


UNIT 

VOLUME 

.0 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYDE  NO.  WEIGHT  VOLUME 

203  DIGITAL  TELEMETRY  1 8.9  .2 

A03  COMMD  DEC  OD+DIS  TR  1 12.3  .2 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103  BAS  E.RND  ASSY  UN  IT 
306  TRANSMITTER 
AO  1 RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLGXER 


UNIT 
WEIGHT 
8. A 
2.0 
2.1 
3.9 
. 1.5 


UNIT 

VOLUME 

.7 

.0 

.0 

.1 

.0 


* 


IN  SAT  F/H  CC3-1-14 


♦ * * ASSEMBLY  DESCRIPTIONS  (CONTINUED! 


ELECTRICAL  POWER 

IDENT  TYPE 
103  SHUNT  REGULATOR 
2 2 A BATTERY 
309  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT 
WEIGHT 
4 .2 
29.1 
12.3 
11.6 


WEIGHT  SUMMARY 
NAME 

mission  equipment 
stability  and  CONTROI 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTERIES 
POWER  CONTROL 
CONVERTERS 
SOLAR  ARRAY 

harness 

STRUCTURE 
THERMAL  CONTROL 
„DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

225.0 

27.6 
68.3 
21.2 

24.6 
58.2 

75.0 

15.9 

71.0 

51.9 
304.9 

36.1 
979,7 
140.2 

51.0 


TOTAL  LAUNCH  WEIGHT  1170.9 


ujrvroi— 


UNIT 

POWER 

0.0 

0.0 

0.0 

0.0 


IU- IN 


PALAPA  F/0  CC 3«*  1—16 


* * SYSTEM  DESCRIPTION DESIGN  NUMBER  I * * * * 


STABIl 
CON  F 
PO 

AUXILI 
CON  F 
TO 
► AT  A P 
CON  F 
CO 
D 


11  AT  ION  AND  CONTROL 

IGURAT ION  MASS  EXPULSION  WITH  PITCH 

INTING  ACCURACY  - . 200000 (DEG. ) 

ARY  PROPULSION 

IGURAT  ION MONOPROPELLANT 

7AL  IMPULSE  ■ 38403*  (LB— SEC! 

ROC  E SS ING  AND  INSTRUMENTATION 

IGURAT  ION SPECIAL  PURPOSE  PROCESSOR 


MOMENTUM  WHEEL 


COMMUN 
CON  F 
PR 
SE 

ELEC  TR 
CON  F 
PO 
TO 
IN 
0 E 

VEHICL 
CON  F 
WE 
0 I 


MO 

CE 

RELIAB 

CQNF 

AP 

••MI 

ME 

RE 


MPUTER  OPERATIONS  RATE 
PI  TABLE 
NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
PAIN  FRAME  SAMPLE  RATE 
PAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
ICATIUNS 

IGURAT ION  - - UNIFIED  LINK-COMMON 
IMARY  DOWNLINK  DATA  RATE  *» 

PARATE  DOWNLINK  DATA  RATE  - 
ICAL  POWER 

IGU RAT  ION SHUNT  AND  DISCHARGE 

WER  REQUIREMENT 
IAL  SOLAR  ARRAY  AREA 
STALLED  BATTERY  CAPACITY 
GINNING  OF  LIFE  POWER 
£ SIZING 

IGURAT  ION  - - CYLINDER  ' 


O.(IPS) 


( DTU) 


ENGINEERING 


DATA 

32. 

256. 

125. 

8. 

4 . 

I. 0000 
64. 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 

0. 

0. 

0.0000 

0. 


ANTENNAS 
256  * 000 ( KB  PS  I 
O.OOOtKBPS ) 


829.02 
94.11 
100.00 
198. 3$ 


REGULATION  - PADOLE  MOUNTED  SOLAR  ARRAY 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


T SATELLITE  WEIGHT 
PENS  IONS 
EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MENTS  OF  INERTIA 


GRAVITY 


1493.1  LBS 
LENGTH 

39.0  I N • ( 

25.0  IN.  ( 

64.0  IN. ( 
(SLUGS  *FT**2 ) 

, X-CG 
33.3  IN.  ( 


( 677.3  KG) 


.99 
.64 
1.63 
IXX  » 


M) 

M) 

M) 


65.0 

41.7 


LAUNCH  WEIGHT 
HEIGHT 


« 1548.1 


281.7 


MTER  OF 
ILITY 

IGURAT  ION  - - SINGLE  SYSTEM 
CGEE/PER  IGEE/ INCLINATION 
SSION  LIFETIME 
AN  MISSION  DURATION 
LIABILITY 


.85  M) 


19323. / 19323. 7 
60.0 (MO) 

49. 5 ( MO) 
.604 


OiO 


0.0 


IN  • ( 
IN . I 

I YY  * 
Y-CG 
IN*  ( 


1.65 

1.06 


h! 


65.0 

41.7 


LBS  ( 
WIDTH 
I N.  ( 
IN.  (~ 


702.2  KG) 


1.65 
1 » 06" 


846768.4  IZZ  * 1425897.1 

Z-CG 

OiOO  H)  0.0  IN.t-OiOO 


HI 


PALAPA  F/0  CC 3-1—16 


SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 

* STABILIZATION  AND  CONTROL 

“ HASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

iaui phInt  SMfgsTm6R.160l  2201  l8l|  l30l  . 

RELIABILITY3*88  LBS  .9AirU"6  l*MM***1 
I ERR  LO 


li2MFT**3l 


AUXILIARY’  PROPULSION  ~ " " 

CONFIGURATION  - - HQNOPROPE LLANT 

EQUIPMENT  CODE  IDENTIFIER,  818  83*  906  1003  *99  203  1130 

EQUIPMENT  QUANTITIES  ' 18  6 5 9 2 1 2 

WEIGHT  31 3*24  LBS  VOLUME  10*15tFT**3)  ■ 

DRY  WEIGHT  95*03(LBS)#  .EXPENDABLE  WEIGHT. 

RELIABILITY  *8866 

I ERR  11 

uATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  « - SPECIAL  PURPOSE  PROCESSOR  (DTU) 

EQUIPMENT  CODE  IDENTIFIER  .203  *03 

EQUIPMENT  QUANTITIES  1 l 


POWER  REQUIREMENT 


509  701  1203  603 

1 2 I I 

POWER  REQUIREMENT’ 
Z18.20(LBS) 


WEIGHT  2 
RELIABILITY 
r ERD 


.•18  LBS 


^OLUME 


COMMUNICATIONS 

CONFIGURATION  - - 


EQUI  PMENT 
EQUIPMENT 


UNIFIED  LINK-COMHON  ANTENNAS 


CODE  IDENTIFIER,.-  202 
QUANTITIES  " 1 

WEIGHT  31*72  LBS 
RELIABILITY 
IERR* ****** +♦***♦** 


106  327  < 

2 2 

VOLUME 
• 9770 


•391FT**3) 


503  605 

r«00tFT**3> 


Power  requirement 


POWER  REQUIREMENT 


ectRical  power 

“ -r.SSWtjT 'and  discharge  regulation  - paddle  mounted  solar  array- 


CODE  IDENTIFIER 
QUANTITIES 
WEIGHT  215.85 
HARNESS  WEIGHT 
RELIABILITY 


; *1* 

2 - 


. VOLUME 
58*9 (LBS)# 

• 8509 


650. 

2 ... 

SOLAR 


lamnun 


MISSION  EQUIPMENT  *•  , . , . 

WEIGHT  . ,500.00, .LBS 
RELIABILITY 


VOLUME 

*9000 


19*78(FT**3» 


POWER  DISSIPATION 
65«5(LBS> 


POWER  REQUIREMENT 


?8;0  WATT! 
"•3~WATt! 

10*5  WATT! 

*5.5  WATT! 

132.6  WATT! 
i530i0;VATTJ 


PALAPA  F/0  CC3-1-16 


♦ * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


( 

OJ 

U> 


HER/iA  L CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


25. A ( FT*+2 ) , 

2380.3 (BTU/HR) , 

0 .0 (WATT— IN ), 
4.0  (FT) 

119.5  ( BTU ) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
FEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (ACTIVE) 


UNIT 


WEIGHT 

13.1 

4.2 

3.0 

56.4 


I ERR 


TOTAL 

1100001011 


STRUCTURES 

SKIN  THICKNESS  .017  (IN) 

STRINGER  NO., THICKNESS, HT. 

FRAME  NG.,THICKN£SS,HT. 

GRID  BEAM  THICKNESS 

ENDCCVfcR  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE,  WT . 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P, 
AVERAGE  HEAT  LOAD 


(LBS) 


„ .9  (FT+42) 
26.3  ( FT++2) 
90 .0( 8TU/HR ) 
2470. 3(BTU/HR) 
648  «0( WATT-IN) 
2540.9  ( BTU/HR) 


76.6 


179. 

5. 

.153 
• 030 
126.7 


26.1  (LBS) 
55.0  (LBS) 


01910.347 

.110 

_ SPACING  4.302 
CENTER  0.000 

(LBS  ) 


< |N)J 

(IN) 


( IN)  t 
(IN), 

lint; 


: -HEIGHT- 
AFT 


•384  (IN) 
.552  (IN) 
“2il51  (IN)- 
.030  (INI 


Vl-37^ 


PALAPA  F/0  CC3-1-16 


* * * ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  I * * * * 

stabilization  ano  control 


IDENT  TYPE 

1601  VALVc  DRIVER  ASSY 
2203  CONTROL  ELECTRNCS 
1815  EARTH  SENSOR 
1303  REACTION  WHEEL 


NO. 


UNIT 

WEIGHT 

1.6 

7.1 
15.4 

5.1 


UNIT 

VOLUME 

*2 

.1 

.5 

.1 


UNIT 

POWER 

1.0 

62.0 

15.6 

.3 


AUXILIARY  PROPULSION 

IOENT  TYPE  NO. 

818  THRUSTER  18 

834  THRUSTER  6 

90  6 ISOLATION  VALVE  5 

1003  FILTER  g 

499  PRESSURE  REGULATR  2 

203  IS  CL  AT  10  N VALVE  1 

1130  TANK  2 

509  TANK  1 

701  RELIEF  VALVE  2 

1203  FILL  + DRAIN  VALV  1 

603  FILL  + VENT  VALVE  l 


DATA  PROCESSING  ANO  INSTRUI 

IDENT  TYPE  NO. 

203  DIGITAL  TELEMETRY  I 

403  COPMD  DECOO  + DISTR  1 

COMMUNICATIONS 

IDENT  TYPE  NO. 

202  ANTENNA  1 

106  BASE  BND  ASSY  UNIT  2 

327  TRANSMITTER  2 

401  RECEIVER  1 

503  COPMAND  SIG  CONO  3 

605  DIPLEXER  2 


UNIT 

' UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

.4 

.0 

0.0 

.7 

• 0 

• 1 

.7 

.1 

0.0 

.5 

.1 

0,0 

4.1 

.4 

0.0 

6.0 

.6 

0.0 

17.3 

3.2 

0.0 

16.0 

.6 

0.0 

• 2 

.0 

0.0 

• 2 

.0 

0.0 

• 1 

• 0 

0.0 

IENTATION 

UNIT  ‘ 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

8.9 

.2 

3.0 

12.3 

.2 

7.5 

UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

8.4 

.7 

0.0 

2.0 

.0 

0.0 

4.7 

.0 

18.0 

3.9 

.1 

6.3 

1.5 

• 0 

• 9 

.7 

.0 

• 3 

_C££-|f\ 


PALAPA  F/0  CC3-1-16 


ASSEMBLY  DESCRIPTIONS  (CON  TINUED ) 


ELECTRICAL  POWER 


I0^T 


oiIJhEe  regulator 

SHUNT  REGULATOR 
BAKERY 

BATTERY  CHARGER 
POWER  CONTROL 


UNIT 

WEIGH} 

2.3 
71.3 

9.7 

9.4 


WEIGHT  SUMMARY 
NAPE 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUN  IC AT  10 NS 
BATTER  IES 
POWER  CONTROL 
SOLAR  ARRAY 
HARNESS 
STRUCTURE 
SOLAR  ARRAY  DRIVE 
, THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

500.0 

43.0 
95  .0 
21.2 
31.7 

142.6 
73  .3 

65.5 

58.9 

156.2 

10.9 

76.6 
1274.9 

218.2 

55.0 


TOTAL  LAUNCH  WEIGHT  1548.1 


C'f'o.e'Oro: 


UNIT 

POWER 

9.0 

0.0 

0.0 

9.0 

0.0 


IRAN  ffO  CC3-1-18 


♦ * SYSTEM  DESCRIPTION DESIGN  NUMBER  1 * * ♦ ♦ 

STABILIZATION  AND  CONTROL 

CQNF  JlGURAT ION SPIN  CONTROL 

' POINTING  ACCURACY  - . 400000  (DEG. ) 

AUXILIARY  PROPULSION  * 

CONF  IGURAI ION MONOPROPE LL ANT 

TOTAL  IMPULSE  « 2332  A.  (Lfl-SEC  ) 

DATA  PROCESSING  AND  INSTRUMENTATION 

-Carn^MTcII^CD*;r^iCiHrPURP0Se  PROCESSOR  I DTU) 

COMPUTER  OPERATIONS  RATE  * O.IIPS) 

CDPI  TABLE  ENGINEERING 

NUMBER  OF  COMMANDS  INttK1  b 

NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

' co«NuhK?!§n§f  l'aR0S  RER 

, C0?ySi;«T58!JNuSKugifiE^LT^S-C0N',aN 

ELECTRICAL1?  OWER  ^ O.OOOIKBPS) 

CONFIGURATION-  - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


DATA  MISSION  EQUIPMENT  DATA 
32.  0. 

256.  0. 

13.  0. 

8*  0. 

IB.  0. 

•1250  0.0000 

6*.  — o; 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA  - 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDER 
WET  SATELLITE  WEIGHT  - 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA. 


417.75 

173.77 

34.00 

562.08 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


CENTER  OF  GRAVITY 
RELIAB  ILITY 

CONFIGURATION  - - SINGLE  SYSTEM 

S^fci  8HPEL5IHKiNCLXNAT«N 

SifMksH?N  DURATI0N 


1266.1  LBS  ( 574. 3 KG) 

LENGTH 

69.1  I N . C 1.76 
. “20.1  IN, ( .51 

. 89.3  IN. C 2.27 

CSLUGS+FT**2 ) IXX  - 
X-CG 

51.3  IN* ( 1.30 


M) 

M) 

Ml 


115*2 

33.5 


LAUNCH  WEIGHT 
HEIGHT 


• 1326.3 


I N • { 
IN* « 


2.93 
• 85 


M) 

M) 


115.2 

33.9 


LBS  ( 
WIDTH 
IN.  < 
INi  <“ 


601.6  KG! 


2.93 
1 83 


400.3 


Ml 


0.0 


IVY  « 1886268.9  til  - 

• C6 

IN. ( 0.00  H) 


1006268.9 

o;o  in.  ( - o;oo 


H) 

M) 


Mf 


19323. /19323./ 
60.0 (MO) 

51 .0 ( MO) 
.615 


0.0 


IRAN  F/0  CC3-1-18 


+ * SUBSYSTEM  DESCRIPTIONS DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  l 

WEIGHT  43.50  LBS 
RELIABILITY 
IERR  0 


303  403  603 

1 12 
VOLUME 
.9619 


806  1413 
2 1 
1 *80( FT**3I 


AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELL  ANT 

EQUIPMENT  CODE  IDENTIFIER  834  034  906  1003  499  203  1118 

EQUIPMENT  QUANTITIES  6 2 5 9 1,„  l 2 

WEIGHT  208.54  LBS  VOLUME  5.72(FT**31 

DRY  WEIGHT  68.33CLBS)*  EXPENDABLE  WEIGHT 

RELIABILITY  .8260 

IERR  11 


INSTRUMENTATION 
SPECIAL  PURPOSE 


DATA  PROCESSING  AND 

CONFIGURATION 

EQUIPMENT  CODE  IDENTIFIER  20  3 
EQUIPMENT  QUANTITIES  1 

WEIGHT  21.18  LBS 
RELIABILITY 
IERR  1 


PROCESSOR 
403 

1 

VOLUME 

.9668 


( DTU) 


COMMUNICATIONS 

CONFIGURATION UNIFIED 

EQUIPMENT  CODE  IDENTIFIER 
QUANTITIES 
WEIGHT  24.62 
RELIABILITY 
IEKR********41****^ 


L INK-COMMON  ANTENNAS 


EQUI PMENT 


202 

1 

LBS 


103  306  401 

12  1 
VOLUME 
.9601 


•39tFT**3) 


503  503 

2 1 
.92tFT**3l 


ELECTRICAL  POWER 
CONF  IGURATIUN 
EQUIPMENT  COOE 
EQUIPMENT 


- SHUNT  - 

IDENTIFIER 

QUANTITIES 
WEIGHT  145.91 
HARNESS  WEIGHT 
RELIABILITY 


MISSION  EQUIPMENT 

WEIGHT  260.00 
RELIABILITY 


BODY. 

10  3 
' 10 
LBS 


LBS 


MOUNTED  SOLAR  ARRAY 
233  315  1202 

2 2 1 

VOLUME  2 s57( FT$  + 3) 

56 « 7 ( LBS ) » SOLAR  ARRAY  WEIGHT 
.9269 


VOLUME 

.9000 


10.29(FT**3J 


POWER  REQUIREMENT  10.4  WATTS 


516  701  1203  603 

1 2 11 
POWER  REQUIREMENT  liO  WATT! 
140. 201  LBS ) 


POWER  REQUIREMENT  10.5  WATT! 

POWER  REQUIREMENT  19*9  WATT! 

POWER  DISSIPATION  33*3  WATT! 

85 .4?  LBS  1 

t 

POWER  REQUIREMENT  360*0  tfATT! 


S£Z-\I\ 


I PAN  ft  0 CC3-1-18 


♦ * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


HERMAl  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


11,7  (FT**2), 

1140*2 (BTU/HR) , 

26878. 5UATT-IN), 
5,6  (FT) 

. 72.1  ( 8TU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


WEIGHT 

26,4 

5.9 

1.8 

7.4 


I ERR 


TOTAL 

1100010111 


STRUCT  IRES 

SKIN  THICKNESS  .014  (IN) 

STRINGER  NO., THICKNESS, HT. 

FgArtE  NO.,  THICKNESS,  HT'. 

GRID  BEAM  THICKNESS 

and  or,ve  mt- 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


1.2  (FT**2) 
12.9  ( FT++2) 
115.0 ( BTU/HR) 
1255  .2 ( BTU/HR) 
1154 .8 ( W ATT-IN ) 
1369.1  (BTU/HR) 


41.5 


260.  , 81910.347 

5.  » .134 

.127  (IN),  SPACING  3.574 

.030  (IN),  CENTER  0.000 

122.0  (LBS) 

0.0  (LBS) 

60.3  (LBS) 


(IN!*  *466  (IN) 
(IN),  .670  (IN) 
UN)  > “-HEIGHT — 1;787  (IN) 
(IN),  AFT  ,030  (IN) 


bL%-\ f\ 


IRAN  F/0  CC3-1-18 


* * + ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 ♦ * * + 

STABILIZATION  ANO  CONTROL 


IDENT  TYPE 
203  VALVE  DRIVER 
SUN  SENSOR 
NUTATION  DAMPER 
CONTROL  ELECTRN 
EARTH  SENSOR  AS 
POWER  CONVERTER 


303 

403 

603 

806 

1413 


ASSY 


:s 

;y 


AUXILIARY  PROPULSION 

IDENT  TYPE 
B 34  THRUSTER 
834  THRUSTER 
906  IS  CL  AT  ION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISCLATIUN  VALVE 
1116  TANK 
518  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


WdiHKl  TELEMETRY 
403  COMMD  DECOO+DISTR 


NO 


NO 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103  BASEBND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  CDND 
603  DIPLEXER 


NO 


UNIT 

UNIT 

UNIT 

• 

WEIGHT 

VOLUME 

POWER 

1 

1.6 

• 1 

5.9 

1 

• 3 

.0 

• 0 

l 

2.B 

.3 

0.0 

2 

7.4 

.4 

3.5 

2 

4.1 

.1 

1.0 

1“ 

15.9 

.4 

0.0 

UNIT 

UNIT 

UNIT 

* 

WE  IGHT 

VOLUME 

POWER 

6 

.7 

• 0 

.1 

2 

.7 

.0 

.1 

5 

.7 

.1 

0.0 

9 

.5 

. 1 

0.0 

1 

4.1 

.4 

0.0 

1 

6.0 

.6 

0.0 

2 

10.2 

1.3 

0,0 

1 

16.2 

1.0 

0.0 

2 

.2 

.0 

0.0 

1 

.2 

.0 

0.0 

I 

.1 

.0 

0,0 

UMENTATIQN 

UNIT 

UNIT 

UNIT 

1. 

WEIGHT 

VOLUME 

POWER 

1 

B.9 

• 2 

3.0 

1 

12.3 

.2 

7.5 

UNIT 

UNIT 

UNIT 

I* 

WEIGHT 

VOLUME 

POWER 

1 

0.4 

.7 

0.0 

1 

2.0 

.0 

• 5 

2 

2.1 

.0 

10.9 

1 

3.9 

.1 

6.3 

2 

1*5 

.0 

.9 

1 

3.1 

• 0 

1.0 

9R£-\r 


IRAN  F/0  CC3-I-18 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
103  SHUNT  REGULATOR 
233  BATTERY 
315  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT 
WE  IGHT 
4.2 
34.2 
12.0 
11.6 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTER  IES 
POWER  CONTROL 
CONVER  TERS 
SOLAR  ARRAY 
HARNES  S 
STRUCTURE 
"THERMAL  CONTROL 
_ DRY  WEIGHT 
PROPEL  LANT 
SATELLITE  ADAPTER 


WEIGHT 

260.0 

27.6 
68  .3 
21.2 

24.6 
68  .3 

77.6 
15.9 
85  .4 

56.7 
378.7 

41.5 

1125.8 

140.2 

60.3 


tOTAL  LAUNCH  WEIGHT  1326.3 


UNIT 

POWER 

0.0 

0.0 

0.0 

0.0 


S IR tO  F/O  CC3— 1-2 0 


* * SYSTEM  DESCRIPTION DESIGN  NUMBER  I * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

POINTING  ACCURACY  ■ *400000tDEG* ) 

AUXILIARY  PROPULSION 

CONF  IGURATiON MQNQPROPELLANT 

„ TU1AL  IMPULSE  • 23324. (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

COMPUTER  OPERATIONS  RATE  ■ O.IIPS) 

c Dfl  TABLE  ENGINEERING 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUN  IC  A T IONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATE  » 32.000IK8PS) 

SEPARATE  DOWNLINK  DATA  RATE  * O.OOOtKSPS)  " “ 

__ECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


OATA  MISSION  EQUIPMENT  DATA 
32*  0. 

256*  0. 

13.  0. 

8 • 0* 

18.  0« 

, .1250  0.0000. 

64.  0. 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  POWER 
VEHICLt  SIZING 

CON F IGUR AT  ION  - - CYLINDER 
. WE  T SATELL  ITE  WEIGHT  » 9! 

DIMENSIONS 

EQUIPMENT  BAY  5'6.I 

MISSION  EQUIPMENT  18.] 

TOTAL  SATELLITE  74.1 

MOMENTS  OF  INERTIA  t__JGS*f 


279.25 

116.16 

22.00 

375.73 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


CENTER  OF  GRAVITY 
RELIAB  ILITY 

CONF  IGURAT  ION 


95 4.9  LBS  { 
LENGTH 

5 '6 .5  I N . ( 1.44 

18.1  IN.t  .46 
74.7  IN* l 1.90 
JGS  *FT**2 ) IXX  » 
X-CG 

41.0  IN.t  1.04 


433.1 


LAUNCH  WEIGHT 
HEIGHT 


>4.2  IN.t 
>0.2-  IN.t 

l IVY  « 
Y-CG 
0.0  IN.t 


2.39  M) 
.77  H> 

1013835. 

0.00  M) 


996.6  LBS  t 452. 
WIDTH 

94.2  IN.t  2.3‘ 
— 30iZ  IN.t — .71 

IZZ  - 1013835*1 

Z-CG 


SINGLE  SYSTEM 


A P OGE E /PER  I GEE/ INCLINATION 
MISSION  LIFETIME  ••  ' 


MISSION  LIFE 
MEAN  MISSION 
RELIABILITY 


DURATION 


19323. /19323./ 
60. 0 1 MO ) 
50.5JM0) 


-fc  2>t  -t/\ 


SIRID  F/0  CC3-1-20 


* * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  I * ♦ ♦ * 


STABILIZATION 
CONFIGURATION  - 


AND 


CONTROL 

- SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  36.10  LBS 
RELIABILITY 
I ERR  0 


303  403  603 

111 
VOLUME 
.9051 


806  1413 
2 1 
1 .43(FT**3I 


AUXILIARY  PROPULSION 
, CONFIGURATION  MONOPROPELLANT 

inHT  omcm  r £R?£  r IS  J 1 F 1 ER  .83<»  83*  906  1003  203  1HB 

EQUIPMENT  QUANTITIES  6 2 5 9 1 1 2 

WEIGHT  208.54  LBS  VOLUME  5,72(FT**3l 

68 • 33 ( LBS ) » EXPENDABLE  WEIGHT 
RELIABILITY  .8257 

IERR  11 


DATA  PROCESSING  AND 
CONFIGURATION 


EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  21.10  LBS 
RELIABILITY 
IERR  1 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  <DTU) 


403 
1 

_ VOLUME 
.9668 


103  306  401 

12  1 
VOLUME 
.9601 


COMMUNICATIONS 

^KU^SfigSE’lDE^I^flg  *-!3K-C0MM0N_ANTENNAS 

EQUIPMENT  QUANTITIES  ' * 1 

WEIGHT  24.62  LBS 
RELIABILITY 
IERR* ****** ******** 

electrical  power 

CONFIGURATION  - - SHUNT  - BODY 

EQUIPMENT  CODE  IDENTIFIER  103 

EQUIPMENT  QUANTITIES  7 

WEIGHT  108.60  LBS 
HARNESS  WEIGHT 
RELIABILITY 


*39( FT**3) 


503  603 

2 , 1 
.92<FT**3) 


MOUNTED  SOLAR  ARRAY 
218  306  1202 

2 2 1 

VOLUME  1.971  FT**3I 

44.0  (LBS  I*  SOLAR  ARRAY  WEIGHT 
.9649 


MISSION  EQUIPMENT 

WEIGHT  190.00; 
RELIABILITY 


LBS  VOLUME 

.9000 


7.52<FT**3) 


■ POWER  REQUIREMENT  10.4  WATTS 


518  701  1203  603 

12  11 
POWER  REQUIREMENT  liO  WATTS 
140.201  LBS  ) 


POWER  REQUIREMENT  10.5  WATTS 

POWER  REQUIREMENT  19.5  WATTS 

POWER  DISSIPATION  22*3  WATTS 

57.KLBS) 

POWER  REQUIREMENT  . 225.6  liATTS 


SIRIO  F/Q  CC3-1-20 


* * ♦ SUBSYSTEM  DESCRIPTIONS  (CONTINUEDI 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


7.8  (FT **2 ) p 
744.3 (BTU/HR) t 
149Z1.|(WATT-IN)» 


4 . 
72.1 


( FT) 

( BTU) 


THERMAL  CONTROL  WEIGHT 


INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
'RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

11000101‘U  ' 


WEIGHT 

19.3 

4.9 

1.8 

4.9 

31.0 


STRUCTURES 

SKIN  THICKNESS  .013  (IN) 

STRINGER  NO. .THICKNESS. HT. 

FRAME  NO..  THICKNESS#  HT.  , 

GRID  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD  * 
EQUIPMENT  BAY  STRUCTURE  WT.  1 
SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H, 
AVERAGE  HEAT  LOAD 


(LBS) 


P. 


.1.2  (FT**2> 
9.0  (FT**2) 
115.0JBTU/HR) 
859.3(6  TU/HR) 
965 • 8 ( W ATT- IN) 
900.8  (BTU/HR) 


247. 
5. 


•115  lint: 

It8’ 


• 030 
109,8 
0.0  (LB 
41.7  (LBS } 


01910.347  (IN). 
.115  (IN). 
^SPACING  3.249  (IN).- 
CENTER  0.000  (IN). 


*— HE IGHT 
AFT 


• 402 
.577 
li625 
*030 


(IN) 

(IN) 

IIR! 


SIRIO  F/O  CC3-1-20 


* * * ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 M M 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  NO 

203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELEC  TRNCS 
806  EARTH  SENSOR  ASSY 
1413  POhER  CONVERTER  3 


UtTIT 

WEIGHT 

1.6 

.3 

2.8 

7.4 

4.1 

L5.9 


UNIT 

VOLUME 

.1 

.0 

.3 

.4 

.1 

.4 


UNIT 

POWER 

5.9 

.0 

0.0 

3.5 

1.0 

0.0 


AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 
834  THRUSTER. 

906  I S CL  AT  ION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1118  TANK 
518  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  ♦ VENT  VALVE 


UNIT 
WEIGHT 
.7 
.7 
.7 
.5 
4.1 
6.0 
10.2 
16.2 
• 2 
• 2 
• 1 


UNIT 

VOLUME 

.0 
.0 
.1 
• 1 
.4 
.6 
1.3 
1.0 
.0 
.0 
.0 


UNIT 
POWER 
.1 
. 1 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 


DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT 

IDENT  TYPE  NO.  WEIGHT  VOLUME 

203  OIGITAL  TELEMETRY  1 8.9  .2 

403  CO, HMD  DECOO  + DIS  TR  1 12,3  .2 


UNIT 

POWER 

3.0 

7.5 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103  BASEBNO  ASSY  UNIT 
306  TRANSMITTER 
' 401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPL6XER 


‘ UNIT 
NO.'1  WE  IGHT 

1 8.4 

1 2.0 

2 2.1 

1 3.9 

2 1.5 

1 3.1 


UNIT 
VOLUME 
.7 
.0 
.0 
• 1 
• 0 
• 0 


UNIT 

POWER 

0.0 

• 5 
10.9 
6.3 
.9 
1.0 


S1RI0  F/O  CC3-1-20 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
103  SHINT  REGULATOR 
218  BATTERY 
306  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT 

NO.  WEIGHT 
7 4.2 

2 21 .0 
2 12.8 
1 11.6 




V>> 

n 


WEIGHT  SUMMARY 


NAPE 

WEIGHT 

MISSION  EQUIPMENT 

190.0 

STAUIL  IT Y AND  CONTROL 

20.2 

AUXILIARY  PROPULSION 

68.3 

OATA  PROCESSING 

21.2 

COKMUN  IC  AT  IONS 

24  .6 

BATTER  IES 

42.0 

POWER  CONTROL 

66.6 

CONVERTERS 

15.9 

SOLAR  ARRAY 

57.1 

HARNES  S 

44.0 

STRUCTURE 

233.8 

THERMAL  CQNTROI 

' 31.0 

ORY  WEIGHT 

814.7 

PROPELLANT 

140.2 

SATELLITE  ADAPTER 

^41.7 

TOTAL  LAUNCH  WEIGHT 

996.6 

UNIT 

POWER 

0.0 

0.0 

0.0 

0.0 


< 

— r~ 

CM 

oo 

(Tn 


NCRQSAT  F/O  CC3-1-22  j- 3fr 


SYSTEM  DESCRIPTION DESIGN  NUMBER  1 ♦ * * * 


STABIL 

CONF 

PQ 

AUXILI 

CONF 

TO 

DATA  P 
CONF 
CO 
CD 


COMMUN 

CONF 

PR 

SE 

ELEC  TR 
CONF 
PO 
TO 
IN 
BE 

VEHICL 
CONF 
WE 
D I 


HO 


IZATIQN  AND  CONTROL 

IGURAUON SPIN  CONTROL 

INTING  ACCURACY  « • 400000(DEG.  I 

ARY  PROPULSION 

IGURAUON HONOPROPELLANT 

7AL  IMPULSE  » 23324. (LB-SEC) 

POCESSING  AND  INSTRUMENTATION 

lGUkAUON SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

MPUTER  OPERATIONS  RATE  - 0.(IPSI 

PI  TABLE  ENGINEERING 

NUMBER  OF  COMMANDS 

NUMBER  OF  MAIN  FRAME  WORDS 

PAIN  FRAME  SAMPLE  RATE 

MAIN  FRAME  WORD  LENGTH 

NUMBER  OF  SUBFRAMES 

SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
ICATIGNS 

IGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

IMARY  DOWNLINK  DATA  RATE  • 3 2 ,000  (KB  PS  ) 

PARATE  DOWNLINK  OATA  RATE  - O.OOO(KBPS) 

ICAL  POWER 

IGURAUON SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


DATA  MISSION  EQUIPMENT  DATA 
32.  0. 

256.  0. 

13.  0.  ' 

8.  0. 

18.  0. 

.1250  0.0000 

64.  0.- 


WER  REQUIREMENT 
TAL  SOLAR  ARRAY  AREA  ' 
STALLED  8ATTERY  CAPACITY 
GINNING  OF  LIFE  POWER 
E SIZING 

IGURAUON CYLINDER 


T SATELLITE  WEIGHT 
MENS  IONS 
EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
RENTS  OF  INERTIA 


309.25 

128.63 

20.00 

416.10 


( 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


CE 

RELIAB 
CONF 
AP 
• MI 

ME 

RELIAB 


GRAVITY 


1051.0  LBS 
LENGTH 

59.5  I N « ( 1.51 

19.0  IN.<  .48 

78.5  IN. ( 1.99 

(SLUGS  *F  T+*2  I IXX  - 

X-CG 

43.7  IN . ( 1.11 


476.7  KG  I 


NT ER  OF 
IL  ITY 

IGURATION  - - SINGLE  SYSTEM 
LGEE /PERIGEE/ INCLINATION 
SSION  LIFETIME 
AN  MjS||ON  DURATION 


Ml 

Ml 

Ml 


Ml 


99.1 

31.7 


LAUNCH  WEIGHT 
HEIGHT 


1097*7 


IN  •( 
IN  a ( 


2.52 

.81 


Ml 

Ml 


99.1 

31*7 


LBS  ( 
WIDTH 
IN.  ( 
IN.  (~ 


497.9  KGl 


2.52 

.81 


HI 

Ml 


264.0 


19323. /19323./ 
60.0 ( M0| 
50.5 (MOI 
.602 


0.0 


0.0 


I YY  * 1221379.0  iLl  • 

Y^CG 

IN  * ( 0; 00  Ml 


1221379.0 
Z-CG 


0.0  IN. C OiOO  HI 


LSE-U\ 


N CRD  SAT  F/0  CC3-l-22^  — 


* * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 ♦ * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  36*10  LBS 
RELIABILITY 
IERR  0 


303  403  603 

III 
VOLUME 
.9051 


UXILIARY  PROPULSION 

CONFIGURATION MONOPRQPELL  ANT 

EQUIPMENT  CODE  IDENTIFIER  834  834  906  1003 
EQUIPMENT  QUANTITIES  6 2 5 9 

WEIGHT  208.54  LBS  VOLUME 


DRY  WEIGHT 

RELIABILITY 

IERR 


68«33(L8S). 

.8258 

11 


806  1413 
2 1 
1 .43(FT**3) 


499  203  1110 

11  2 
5.72tPT*»3> 


EXPENDABLE  WEIGHT 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  -_-_SPEClAL  PURPOSE  PROCESSOR  (DTU) 


EQUIPMENT  CODE  IDENTIFIER  203 
EQUI PMENT  QUANTITIES  1 

WEIGHT  21.18  LBS 
RELIABILITY 
IERR  L 


403 
1 

VOLUME 

.9668 


103 
1 


306  401 

2 1 
VOLUME 
• 9601 


COMMUN  ICATIONS 

l88f^StT£8SE-»EttViPiiS  *«enn»s 

EQUIPMENT  QUANTITIES  1 

WEIGHT  24.62  LBS 
RELIABILITY 
TERR*************** 

ELECTRICAL  POWER 

CONFIGURATION SHUNT  - BODY 

EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  8 

WEIGHT  128.99  LBS 
HARNESS  WEIGHT 
RELIABILITY 


.39<FT**3) 


503  603 

2 l 
•92( FT$*3) 


MOUNTED  SOLAR  ARRAY 
224  306  1202 

2 2 1 

VOLUME  2„2l(FT**: 

47#  5 { LBS  ) * SOLAR  ARRAY  WEI< 
.9644 


IHT 


MISSION  EQUIPMENT 

WEIGHT  220,00 
RELIABILITY 


LBS  VOLUME 

.9000 


Ba71(FT*'Mt 


POWER  REQUIREMENT  10.4 

518  701  1203  603 

12  11 
POWER  REQUIREMENT  ' 1.0 

140.  20(L8S) 

POWER  REQUIREMENT  10.5 

POWER  REQUIREMENT  19.5 

POWER  REQUIREMENT  255.0 

4 


WATTS 

WATTS 

WATTS 

WATTS 

WATTS 

WATTS 


JJSi-IA 


NCRDSAT  F/O 


CC3-l-22;  - 3% 


* * * SUBSYSTEM  DESCRIPTIONS  {CONTINUED) 


HERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE  LENGTH 
STOREO  ENERGY 


8*7  ( FT **2)  * 

832*3  OTU/HR) . 

17461«0(WATT-IN). 
4.9  { FT ) 

72.1  { BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HE  AT  PIPES 

PHASE  CHANGE  MATERIAL 
RAO  I AT  OR  (PASSIVE) 


UNIT 


IERR 


TOTAl 

noooiom 


STRUCT 
SKIN 
STR  I 
FRAM 
GRIO 
ENDC 
EQUI 
SOLA 
ADAP 


(IN) 


IRES 

THICKNESS  *014 

NGER  NO..THICKNESS.HT. 

t8E4HNo.nHieKNess,HT.cKMESS 

OVER  THICKNESS-  FORWARD 
PMENT  BAY  STRUCTURE  WT.  ^ 

P ARRAY  800M  AND  DRIVE  WT . 
TER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE 
AVERAGE  HEAT  LOAD 


jFT**2> 


H.P, 


1.2  . 

9.8  {FT**2) 
U5.018TU/HR 
947 *3  t BTU/HRi 4 
1 01 5 ♦ 8 ( W AT  T- 1 N ) 
1011.1  (BTU/HR) 


WEIGHT 

21.0 

5.2 

1.8 

5.5 

~33«^ 


(LBS) 


240.  . 

.120  ( IN) * SPACING 
.030  (INI.  CENTER 
115.4  (LBS) 

0.0  (LBS) 

46.7  (LBS) 


81910.347  UN)* 
.121  UN). 
3.380" ( IN) . 
0.000  (IN). 


HEIGHT 

AFT 


•421  (IN) 
.604  (IN) 
~t'i690 “ ( IN) 
.030  (IN) 


bS%-  IA 


NCRDSAT  F/0  CC3-1-22  , ~ 3 % 


ASSEMBLY  DESCRIPTIONS  

DESIGN  NUMBER  1 

* * * 

" STABILIZATION  AND  CONTROL 
IDENT  TYPE  * NO. 

UNI  T 
WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203  VALVE  DRIVER  ASSY 

1 

1.6 

.1 

5.9 

‘ 303  SUN  SENSOR 

1 

.3 

.0 

• 0 

AO 3 NUTATION  DAMPER 

1 

2.8 

.3 

0.0 

603  CONTROL  E LtCTRNCS 

1 

7. A 

• A 

3.5 

806  EARTH  SENSOR  ASSY 

2 

A • 1 

.1 

1.0 

1A1 3 POWER  CONVERTER 

1 

15.9 

.A 

0,0 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNI  T 
WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

33A  THRUSTER 

6 

.7 

.0 

. 1 

8 3 A THRUSTER 

2 

.7 

.0 

.1 

906  ISOLATION  VALVE  ' 

5 

.7 

• 1 

0.0 

100  3 FILTER 

9 

.5 

• 1 

0.0 

A99  PRESSURE  REGULATR 

1 

A .1 

.A 

0.0 

203  ISOLATION  VALVE 

1 

6.0 

.6 

0.0 

1118  TANK 

2 

10.2 

1.3 

0.0 

518  TANK 

1 

16.2 

1.0 

0.0 

701  RELIEF  VALVE 

2 

.2 

.0 

0.0 

1203  FILL  + DRAIN  VALV 

1 

• 2 

..0 

0.0 

603  FILL  ♦ VENT  VALVE 

1 

" .1 

,0 

0.0 

DATA  PROCESSING  AND  INS 

TRUMENTA  TION 

UNIT 

UNIT 

UNIT 

IDENT  TYPE 
203  OIGITAL  TELEMETRY 

NO  j 

WEIGHJ 

VOLUME 

.2 

"•USB 

A03  COMMD  DECOD+D IS TR 

1 

12  \ 3 

.2 

7.5 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

202  ANTENNA 

1 

8. A 

.7 

0.0 

' 103  BASSBND  ASSY  UNIT 

1 

2.0 

.0 

• 5 

306  TRANSMITTER 

2 

2.1 

.0 

10.9 

A01  RECEIVER 

1 

3.9 

.1 

6.3 

503  COMMAND  SIG  COND 

2 

1.5 

• 0 

.9 

603  0 1 PLEXER 

1 

3.1 

.0 

1.0 

NOR  OS  AT  F/O 


CC3-1-22  > -3$ 


assembly  descriptions  (continued! 


'ELECTRICAL  POWER 

IDENT  TYPE 
103  SHUNT  REGULATOR 
224  BATTERY 
306  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT  UNIT 


29.1 

12.8 

11*6 


fElGHT  SUMMARY 
NAPE 

MISSION  EQUIPMENT 
STABILITY  AN 0 CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUN  ICATIQNS 
BATTER  IES 
POWER  CONTROL 
CONVERTERS 
SOLAK  ARRAY 
HARNESS 
STRUCTURE 
THERMAL  CONTROL 

„ dry  weight 

PROPELLANT 
SATELLITE  ADAPTEI 


WEIGHT 

220.0 

20.2 

60.3 
21.2 

24.6 
68.2 
70.8 
15  .9 
63*2 
47.5 

267.5 

33.4 
910.8 
140.2 

46.7 


TOTAL  LAUNCH  WEIGHT  1097.7 


UNIT 

POWER 

0.0 

0.0 

0.0 

0.0 


B PAZ  IIS  AT  F/0  CC3-1-2A 


SYSTEM  DESCRIPTION DESIGN  NUMBER  I + * * * 

'STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

. AOOOOOIQEGi 


POINTING  ACCURACY  « . AOOOOO ( DEG . I 

AUXILIARY  PROPULSION 

' CONFIGURATION HONOPROPELL  ANT 

TOTAL  IMPULSE. = ZA12  5.  { LB-SEC)  * 

DATA  PROCESSING  ANO  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  <OTl»» 

COMPUTER  OPERATIONS  RATE  » 0 • ( I PS  I 

^ 0 FI  T AB  L E ENGINEERING  DATA 

NUMBER  OF  COMMANDS  32  • 

NUMBER  OF  MAIN  FRAME  WORDS  256, 

PAIN  FRAME  SAMPLE  RATE  13, 

PAIN  FRAME  WORD  LENGTH  8. 

NUMBER  OF  SUBFRAMES  18. 

SUBFRAME  RATE  . 

NUMBER  OF  WOROS  PER  SUBFRAME  6*. 

COMMUN  ICATIQNS 

CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATE  - 32.000(K3PSI 

„ SEPARATE  DOWNLINK  DATA  RATE  <*  O.OGO(KBPS) 

ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 
POWtR  RtQUIREMENT  A58.63  WATTS 

TOTAL  SOLAR  ARRAY  AREA  ' 190.77  SQ  FT 

INSTALLED  BATTERY  CAPACITY  AO. 00  AMP-HR 

•«HICLtISIZINfi°F  t,FE  P0"ER  617-09  "*TIS 

CONF  IGURAT  ION CYLINDER 


DATA  MISSION  EQUIPMENT  DATA 
32.  0. 

256,  0. 

13 , 0, 

8.  0. 

18.  0, 

•1250  0.0000 

6*.  0. 


MOUNTED  SOLAR  ARRAY 
A58.63  WATTS 
190.77  SQ  FT 
AO. 00  AMP-HR 
617.09  WATTS 


WET  SATELLITE  WEIGHT 
01  PENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


13A9 

72.9 

20.1 

93.0 


>.6  LBS 
LENGTH 
IN.  ( ] 

IN.  ( 


612.2 


93.0  IN , ( 2. 

tSLUGS*FT*  + 2>  I XX 


1.85 
• 51 
2.36 


120.0 

33,9 


LAUNCH  WEIGHT 
HEIGHT 

I N * ( 3.05  Ml 


« 1A1A.8 


CENTER  OF  GRAVITY  53. A I 

RELIABILITY 

CONFIGURATION SINGLE  SYSTEM 

APGGEE/PERIGEE/INCL INATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


X— CG 
IN.  ( 


1.36 


) IN  * C 
S I N • I 

IYY  - 
Y-CG 
> IN.( 


LBS  ( 
WIDTH 


3.05  Ml  120.0  I N , ( 3*05  HI 

.85  Ml  33.5IN.I-  .85  Ml 

2182168.8  III  - 2182168.8 

Z-CG 

OiOO  Ml  OiO  IN. C -OiOO  HI- 


19323. /19323./ 
60. 0 C MO ) 

50 . 1 ( MO  I 


BRAZRSAt  F/0  CC  3— l— 24 


* * . SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * + * * 


STABILIZATION  „ 

configuration 


AND 


CONTROL 

EQUIPMENT' CODE  IDENTIFIERNT203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  A3, 50  LBS 
RELIABILITY 
IERR  0 


303  403  603 

112 
VOLUME 
.9610 


806  1413 
2 l 
l »80t  FT**3) 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MON  OP  ROPE  LL  ANT 

FontPMiwJ  JIFIER  834  834  906  1003  203  1118 

EQUIPMENT  QUANTITIES  6 2 5 9 2 1 5 

WEIGHT  217,45  LBS  VOLUME  6.12tFT**3) 

8 weight  72.43(LBS>,  EXPENDABLE  weight 

RELIABILITY  .0986 

IERR  11 


DATA  PROCESSING  AND 
CONF  IGUR  AT  I ON 


C0DE  identifier 

EQUIPMENT  QUANTITIES 

WEIGHT  21,18 

RELIABILITY 

IERR 

COMMUNICATIONS 

CONFIGURATION UNIFIED 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES  ‘ 
WEIGHT  26,12 

RELIABILITY 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  ( DTU) 


IERR* ******  ******** 

ELECTRICAL'  POWER 

CONF  aGURATION SHUNT  - BODY 

EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  10 

WEIGHT  163.62  LBS 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  260,00  LBS 
RELIABILITY 


203  , 403 
1 1 

LBS  VOLUME 

• 9666 


LINK-COMMON  ANTENNAS 
202  103  306  401 

112  1 
LBS  VOLUME 

» ^715 


>39(  FT**3I 


303  603 

3 1 

,94( FT  **3) 


MOUNTED  SOLAR  ARRAY 
239  315  1202 

2 2 1 

^ VOLUME  2,59<FT**3) 

59 , 4 ( LBS ) # SOLAR  ARRAY  WEIGHT 
• 8520 


VOLUME 

*9000 


10.29(FT**31 


POWER  REQUIREMENT  10.4  WATTS 


518  701  1203  603 

12  11 
POWER  REQUIREMENT 
145.02ILBS) 


HO  WATTS 


POWER  REQUIREMENT  10.5  WATTS 

POWER  REQUIREMENT  19,5  WATTS 

POWER  DISSIPATION  36*6  WATTS 

93,8( LBS ) 

POWER  REQUIREMENT  .400.0  WATTS 


BRAZILS  AT  F/0  CC3-1-24 


* * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


12.9  ( FT*+2) # 

1Z57.5(8TU/HR)# 

30794.5 (WATT-IN ) # 
5.8  (FT) 

72.1  (BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
FEAT  PIPES  „ . 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


IERR 


TOTAL 

1100010111 


STRUCTURES 


fKIN.IHICKNES^ 
FRAME 


115  (IN) 


.01! 

T RINSE  ft  NO.#  THICKNESS/ HT. 

NQ.#THICKNESS#HT« 

BEAM  THICKNESS 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


1.4  <FT**2> 
14.3  (FT**2> 
123 .8 ( BTU/HR) 
1381 • 3 ( B TU/HR ) 
1203.2 (WATT-IN) 
1505.5  (BTU/HR) 


WEIGHT 

29.3 
6.1 
1.8 
8.2 

44.4 


(LBS) 


GRID  

ENDCCVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 
SOLAR  ARRAY  BOOM  AND  DRIVE  . WT 
ADAPTER  WEIGHT 


262,  # 81910.347 

5 . # .139 

.130  (IN)#  SPACING*  3.660 
.030  (IN)#  CENTER  0.000 

130.0  (LBS) 

0.0  (LBS) 

65.2  (LBS) 


(IN) 
(IN)# 
(IN)#  ' 

(IN)#  A! 


HEIGHT”  1.B30 
AFT  .030 


*403  UN) 

•«*  mi 


(IN) 


BRAZILSAT  F/0  CC3-1-24 

► * 

ASSEMBLY  DESCRIPTIONS  - 

- DESIGN  NUMBER  1 

* * * * 

STABILIZATION  AND  CONTROL 

UNIT 

UNIT 

UNIT 

IDENT  TYPE 

NO.  ‘WEIGHT 

VOLUME 

POWER 

203  VALVE  DRIVER  ASSY 

1 1.6 

.1  ■ 

5.9 

" 303  SUN  SENSOR 

1 .3 

.0 

.0 

403  NUTATION  DAMPER 

1 2.8 

.3 

0.0 

603  CONTROL  EL  ECTRNCS 

2 7.4 

.4 

3.5 

806  EA  PTH  SENSOR  ASSY 

2 4.1 

.1 

1.0 

1413  POWER  CONVERTER 

1 “ 15.9 

.4 

0.0 

AUXILIARY  PROPULSION 

UNIT 

UNIT 

UNIT 

IDENT  TYPE 

NO.  WEIGHT 

VOLUME 

POWER 

8 34  THRUSTER 

6 .7 

.0 

.1 

834  THRUSTER 

2 .7 

.0 

.1 

■ 906  ISCLATION  VALVE 

5 - .7 

•1 

0.0 

1003  FILTER 

9 .5 

.1 

0.0 

499  PRESSURE  REGULATR 

2 .1 

.4 

0.0 

<r 

203  ISCLATION  VALVE 

1 6.0 

.6 

O.Q 

1110  TANK 

2 10.2 

1.3 

0.0 

518  TANK 

1 16.2 

1.0 

0.0 

t 

701  RELIEF  VALVE 

2 .2 

• 0 

0,0 

1 x\ 

1203  FILL  + DRAIN  VALV 

1 .2 

.0 

0.0 

603  FILL  + VENT  VALVE 

1 .1 

.0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 

- • » 

UNIT 

UNIT 

UNIT 

IDENT  TYPE 

NO.  WEIGHT 

VOLUME 

POWER 

203  DIGITAL  TELEMETRY 

1 8.9 

.2 

3.0 

403  CO  HMD  DECQD+DIS  TR 

1 12.3 

• 2 

7.5 

COMMUNICATIONS 

UNIT 

UNIT 

UNIT 

IOENT  TYPE 

NO.  WEIGHT 

VOLUME 

POWER 

202  ANTENNA 

1 8.4 

.7 

0.0 

103  BASE6NU  ASSY  UNIT 

1 2.0 

• 0 

.5 

306  TRANSMITTER 

2 2.1 

• 0 

10.9 

401  RECEIVER 

1 — ; 3.9 

.1 

6.3 

503  COMMAND  SIG  COND 

3 " 1.5 

• 0 

.9 

603  0 1 PL  EX  ER 

i ' 3.1 

.0 

1.0 

B RAZ  IIS  AT  F/0  CC3-1-2A 


i * * ASSEMBLY  DESCRIPTIONS  {CONTINUED ) 


ELECTS  ICAL  POWER 

IOENT  TYPE 
103  SHIN f REGULATOR 
239  BATTERY  , „ „ 

315  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT 

NO.  WEIGHT 
10  A. 2 
2 A3 .0 
2 12.0 
1 11  .6 


WEIGHT  SUMMARY 
NAPE 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUN  ICATIONS 
BATTER  IES 
POWER  CONTROL 
CONVERTERS  ' 

SOLAR  ARRAY 
HARNES  S 
STRUCTURE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

260.0 

27.6 
72. A 
21  .2 
26. L 
06  .0 

77.6 
15  .9 
93. a 
59. A 

A20.1 
AA.A 
120A  .6 
1A5.0 
65.2 


TOTAL  LAUNCH  WEIGHT  1A1A.8 


WWNH 


UNIT 

POWER 

0.0 


0.0 


NATO  F/O  CC3-1-26. 


+ * SYSTEM  DESCRIPTION DESIGN  NUMBER  !**«■♦ 


H 

OO 

6N 


STABILIZATION  AND  CONTROL „ _ , 

CONFIGURATION SPIN  CONTROL 

POINTING  ACCURACY  « . 400000(DEG. ) 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

TOTAL  IMPULSE  • 24125. (LB-SEC ) 

DATA  PROCESSING  AND  INSTRUMENTATION  JnTll. 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMPUTER  OPERATIONS  RATE  « O.(IPS)  riliecot,ir 

COPI  TABLE  NG  INEERING 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  S08FRAM ES 

SUBFRAME  RATE  

NUMBER  OF  WORDS  PER  SUBFRAME 

^CONFIGURATION  - - UNIFIED  LINK-COMMON  ANT ENNAS  t 

PRIMARY  DOWNLINK  DATA  RATE  ■ BZ.OOO  < K9  PS  > 

SEPARATE  DOWNLINK  OATA  RATE  * O.OOO(KBPS) 

ELC0NFIGURAT10NR SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

POWER  REQUIREMENT  <178.63  WATTS 

TOTAL  SOLAR  ARRAY  AREA 199.09  SO  FT 

INSTALLED  BATTERY  CAPACITY  40.00  AMP-HR 

BEGINNING  OF  LIFE  POWER  644.00  WATTS 

VEHICLE  SIZING  _ , , 

CONFIGURATION  - - CYLINDER 

WET  SATELLITE  WEIGHT  « 1718.5  LBS  C 

DIMENSIONS  LcNGTH 

EQUIPMENT  BAY  76.0  I N • ( 1.93 

MISSION  EQUIPMENT  25.8  IN.(  .66 

101.9  IN • ( 2.59 


DATA 
32. 

256. 

13. 

B. 

18- 
• 1250 
64. 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 

0. 

0. 

0.000 

0. 


779.5  KG) 


TOTAL 


MOMENTS  OF 


SATELLITE 
INERTIA 


GRAVITY 


(SLUGS  *F 1**2 \ IXX 
X-CG 

63.3  I N • ( 1.61 


M) 

M) 

M) 


LAUNCH  WEIGHT 
HEIGHT 


- 1799.5 


LBS  ( 
WIOTH 


816*2  KG) 


1 


I N • ( 
IN.  ( 


3.05 

1.09 


H) 

H) 


574.3 


CENTER  OF 
RELIABILITY 

CONFIGURATION SINGLE  SYSTEM 

APCGtE/PtRIGEE/ INCLINATION 
MISSION  LIFETIME  _ 

MEAN  MISSION  DURATION 
RELIABILITY 


M) 


19323.7 19323-/ 
60.0 ( MO 
50 .1 ( MO 
.622 


0.0 


0.0 


IYY  ■ 2881804.9  1ZZ  • 2881604.9 

Y-CG  Z-CG  A 

IN • f OiOO  Ml  OiO  IN. I ' ' 0.00 


M) 

H) 


M) 


NATO  F/O  CC3-1-26 


* * SUBSYSTEM  DESCRIPTIONS  DESI6N  NUMBER  I * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUI PM ENT  QUANTITIES  1 

WEIGHT  A3. 50  LBS 
RELIABILITY 
I ERR  0 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  834 
EQUIPMENT  QUANTITIES  6 

WEIGHT  217, A3  LBS 
DRY  WEIGHT 
RELIABILITY 
I ERR 


303  A03  603 

112 
VOLUME 
.9616 


83A 

2 


72.A3CL3S), 

.8986 

11 


906  1003 
5 9 

VOLUME 


006  1A13 
2 1 
1 .80(FT**3| 


A99  203  1118 

2 12 
6.121  FT**3 ) 


EXPENDABLE  WEIGHT 


POWER  REQUIREMENT 


510  701  1203  603 

12  11 
POWER  REQUIREMENT 
145.02 ( LBS ) 


10. A 


1.0 


INSTRUMENTATION 
SPECIAL  PURPOSE 


DATA  PROCESSING  AND 

CONFIGURATION 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

21.18  LBS 


PROCESSOR 
A03 
1 

VOLUME 


< DTUI 


reliability 

l ERR 

1 

.9668 

( 

COMMUN  IC  AT  IONS 

LINK- 

COMMON  ANT 

ENNAS 

CONFIGURATION UNIFIED 

EQUIPMENT  CODE  IDENTIFIER 

202 

103  306 

401 

EQUIPMENT  QUANTITIES 

1 

1 2 

1 

WEIGHT  26.12 

LBS 

VOLUM 

E 

'Nl 

RELIABILITY 

.9715 

IERR* ******  ******** 


ELECTRICAL  POWER 

CONFIGURATION SHUNT  - 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  163.62 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  550.00 
RELIABILITY 


BODY 
10  3 
10 
LBS 


LBS 


*39(  PT**3) 


50  3 

,94<FT**3) 


MOUNTED  SOLAR  ARRAY 
239  315  1202 

2 VOLUME  1 2.59{FT**3J 

75  • 8 ( L BS  ) # SOLAR  ARRAY  WEIGHT 
.8520 


POWER  REQUIREMENT 


10.3 


POWER  REQUIREMENT 


19.5 


POWER  DISSIPATION 
97.9 ( LBS ) 


38.2 


VOLUME 

.9000 


21.751 FTfc*3) 


POWER  REQUIREMENT  420i0 


WATTS 

WATTS 

WATT 

WATT 

WATTS 

WATTS 


VI-39? 


NATO  F/Q  CC3-1-26 


♦ * + SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


13.5  <FT**2)* 

1316.2  (BTU/HR), 

35263.6  (WATT-INI* 
6.6  (FT) 

72.1  (BTU) 


MAL  CONTROL  WEIGHT 

UNIT 

INSULATION 

FEAT  PIPES 

6.7 

PHASE  CHANGE  MATERIAL 

1.8 

RADIATOR  (PASSIVE) 

8.5 

TOTAL 

67.7 

I ERR 


uoooioin 


STRUCTURES 

SKIN  THICKNESS  .017  (IN) 

STRINGER  NG.*THICKNESS*HT« 

FRAME  NO.*  THICKNESS*  HT. 

GRID  BEAM  THICKNESS 

ENOCCVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOH  AND  DRIVE  WT . 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER  _ , 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


1.6  ( FTA*2) 
16.8  (FT**2I 
123  »B ( BTU/HR ) 
1660*Q( BTU/HR)  , 
1318.11WATT— IN) 
1573.7  (BTU/HR) 


266.  * 81910.367  (IN)* 

5.  , .169  (IN)* 

.169  (IN)*  SPACING  ' 6.106  (IN) A 
.030  (IN)*  CENTER  . 0.000  IINI* 

130.9  (L8S ) 

0.0  (LBS) 

81.0  (LBS) 


* HEIGHT ~ 
AFT 


.519  (IN) 

.7«  jjjjl 


2.  092 
.030 


N) 

UNI 


bbt-  Ia 


NATO  F/Q  CC3-1—26 


* * ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * * * ♦ 

STABILIZATION  AND  CONTROL 


IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203 

VALVE  DRIVER  ASSY 

1 

1.6 

.1 

5.9 

303 

SUN  SENSOR 

1 

• 3 

• 0 

• 0 

403 

NUTATION  OAMPER 

1 

2.8 

• 3 

0.0 

603 

CONTROL  ELECTRNCS 

2 

7.4 

.4 

3,5 

806 

EARTH  SENSOR  ASSY 

2 

4.1 

.1 

1.0 

1413 

PObER  CONVERTER 

1 

15.9 

.4 

0.0 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

834 

THRUSTER 

6 

.7 

• 0 

. 1 

834 

THRUSTER 

2 

.7 

• 0 

. I 

906 

ISOLATION  VALVE 

5 ' 

.7 

.1 

0.0 

1003 

FILTER 

9 

• 5 

. 1 

0.0 

499 

PRESSURE  REGULATR 

2 

4.1 

.4 

0.0 

203 

ISOLATION  VALVE 

1 

6.0 

• 6 

0.0 

1118 

TANK 

2 

10.2 

1.3 

0.0 

518 

TANK 

1 

16.2 

1.0 

0.0 

701 

RELIEF  VALVE 

2 

• 2 

• 0 

0.0 

1203 

FILL  + DRAIN  VALV 

1 

.2 

• 0 

0.0 

603 

FILL  ♦ VENT  VALVE 

l 

.1 

.0 

0.0 

OATA  PROCESSING  AND 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  CO HMD  DECOD+DISTR 


INSTRUMENTATION 

UNIT  UNIT 
NO.  WEIGHT  VOLUME 
1 8.9  .2 

I 12.3  .2 


UNIT 

POWER 

3.0 

7.5 


COMMUNICATIONS 

IDENT  TYPE  NO. 
202  ANTENNA  1 
103  BASE8ND  ASSY  UNIT  1 
306  TRANSMITTER  2 
401  RECEIVER  1 
503  COMMAND  SIG  COND  3 
603  DIPLEXER  1 


UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

8.4 

.7 

0.0 

2.0 

.0 

.5 

2.1 

.0 

10.9 

3.9 

• 1 

6,3 

1.5 

.0 

«9 

3.1 

• 0 

1.0 

NATO  F/O  CC 3"?  1—26 


• * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 
IOENT  TYPE 

NO* 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

103  SHUNT  REGULATOR 

10 

A « 2 

• 1 

0.0 

239  BATTERY 

2 

A3 .0 

.2 

0*0 

315  BATTERY  CHARGER 

2 

L2.0 

• 3 

0.0 

1202  POWER  CONTROL 

1 

U .6 

.3 

0.0 

WEIGHT  SUMMARY 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

550.0 

STABILITY  AND  CONTROL 

27.6 

AUXILIARY  PROPULSION 

72. A 

DATA  PROCESS ING 

21 .2 

COMMUNICATIONS 

26.1 

BATTtlR  IcS 

06.0 

POWER  CONTROL 

77.6 

CONVER  TERS 

15.9 

/r 

SULAR  ARRAY 

97,9 

HARNESS 

75  .8 

STRUCTURE 

A75.2 

THERMAL  CONTROL 

A7.7 

DRY  WEIGHT 

1573. A 

PROPELLANT 

1A5.0 

o 

o 

SATELLITE  ADAPTER 

81.0 
******  mmki+m*  mm  mm 

TOTAL  LAUNCH  WEIGHT'  1799.5 


I of 7-ia 


ETS  IV  CC3-1-2I 


* * * SYSTEM  DESCRIPTION  DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

POINTING  ACCURACY  • 1.500000<DEG.) 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 

TOTAL  IMPULSE  - 5235 . (L 8-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  C DTU» 

COMPUTER  OPERATIONS  RATE  * 0*TlPS> 

CD? I TABLE  ENG  I 

NUMBER  OF  COMMANDS' 

NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 
PRIMARY  DOWNLINK  DATA  RATE  ■ 32,Q00<KBP 

„ SEPARATE  DOWNLINK  DATA  RATE  « 0.000IK8P 

ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


DTU> 

ENGINEERING 


DATA  f 
32, 

256  « 

13. 

6. 

18. 

.1250 

66. 


MISSION 


EQUIPMENT  DATA 

0. 

0. 

0. 

0. 

0. 

0.0000 

0« 


POW  ER 
TOTAL  SOLAR  ARRAY 
INSTALLED  BATTERY 
BEGINNING  OF  LIFE 


REQUIREMENT 


P ARRAY  AREA 
BATTERY  CAPACITY 


VEHICLE  SIZING 
CONFIGURATION 


LIFE  POWER 


68.51 

25.26 

6.00 

81.70 


WATTS 
SQ  FT 
AHP-HR' 
WATTS 


NFIGURATION CYLINDER 

WET  SATELLITE  WEIGHT  - 350.2  LBS  I 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  30.0  IN.<  .78 

MISSION  EQUIPMENT  10.3  IN.<  .26 

TOTAL  SATELLITE  41.1  IN.(  1.04 

MOMENTS  OF  INERTIA  * SLUGS*FT+*2 > IXX  ■ 


51.3 

17.2 


LAUNCH  WEIGHT 
HEIGHT 


RELICA§¥Zf?Y°F  8R‘VITY  2°-3  1 

CONFIGURATION  - - SINGLE  SYSTEM 
APOGEE/ PERIGEE/ INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 

bci  Ti  nr  i t tv 


X-CG 

N.< 


0.0 


IN  • ( 
IN  . ( 

IVY  * 
Y-CG 
IN.  ( 


1.30  M) 
*44  H) 

109906, 


51.3 

17.2 


^bwi5th 

3 I N« ( 

2 I N . ( 


1.30 

.4  4 


109906*7 
Z-CG  * j 

> IN. 'I  OiOrt  Ht" 


19323. /19323./ 
12 .0 ( MO) 
10.0 ( MQ) 


VI- 


ETS  IV  CC3-1-28 


* * 


.4: 

o 


i* 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 
EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  I 

WEIGHT  29.128  LBS 
RELIABILITY 
I ERR  0 


303  *03  603 

III 
VOLUME 
.95  91 


803  1*13 
1 • 1 8 C F^*+3) 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  83*  83*  906  1003-  *99  203  1115 

EQUIPMENT  QUANTITIES  6 2 * 9 1 11 

W£IGHf  8A.50  LBS  VOLUME  3.80(FT**3> 

DRY  WEIGHT  5 3 .031  LBS ) # EXPENDABLE  WEIGHT 

RELIABILITY  .9079 

I ERR  11 


DATA  PROCESSING  ANO 
CONFIGURATION  


EQUIPMENT 

EQUIPMENT 


INSTRUMENTATION 
SPECIAL  PURPOSE 


CODE  IDENTIFIER  203 
QUANTITIES  1 

WEIGHT  21.18  LBS 
RELIABILITY 
I ERR  * 1 


PROCESSOR  (DTU) 


*03 

VOLUME 
• 9933 


COMMUNICATIONS 

EQUIP  ME  NT  TC  ODE~IDENlfl  FI  ER  tlgK-CpMMON.ANTENNAS 

EQUIPMENT  QUANTITIES  l 

WEIGHT  21.02  LBS 
RELIABILITY 
I ERR*************** 


103 
1 


306  *01 

1 1 
VOLUME 
.9595 


•39<FT**3) 


503  603 

•07 { FT**3 ) 


ELECTRICAL  POWER 

CONFIGURATION SHUNT  - 


EQUIPMENT 

EQUIPMENT 


CODE  IDENTIFIER 
QUANTITIES 
WEIGHT  62.' 
HARNESS  WEIGHT 
RELIABILITY 


• *7 


BODY 
102 
- 5 
LBS 


MOUNTED  SOLAR  ARRAY 
202  303  1202 

VOLUME  1.29tr iwot 

20*1 (LBS  if  SOLAR  ARRAY  WEIGHT 
• 9828 


MISSION 


EQUIPMENT 
WEIGHT 


RELIABILITY 


35.00  LBS 


VOLUME 

.9000 


1.39(FT**3I 


POWER  REQUIREMENT  9.*  WATTS 


506  701  1203  603 

1111 
POWER  REQUIREMENT  1*0  WATTS 
31.*7(LBS) 


POWER  REQUIREMENT  10.5  WATTS 


POWER  REQUIREMENT  19*S  WATTS 


mw ek  i lun  o*  * hai  i» 

L2.MLBSI 

POWER  REQUIREMENT  * 20*0  WATtS 


. i 


S ^ h I /\ 


ETS  IV  CC3-1-28 


P * SUBSYSTEM  DESCRIPTIONS  (CONT INUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


2.1  (FT**2)p 

l 79, 1( BTU/HR I p 

21 12,9( WATT-IN) # 
2.6  (FT) 

72.0  (RTU) 


THERMAL  CONTROL  WEIGHT 

INS  ULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

1100010111 


WEIGHT 

8.6 

2.7 

1.8 

1.9 

19.9 


STSKINUTHfcKNESS  .009  (IN) 

STRINGER  NO  «> THICKNESS. HT * 

FRAME  NO •#  THICKNES  S, HT, 

GRID  BEAR  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT, 

ARRAY  BOOM  AND  ORIVE  WT. 

ER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER,... 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


1.3  (FT**2) 
3.5  { FT*+2) 
122.2 (8TU/HR) 
301.9 (BTU/HR) 
532.0 (WATT-IN) 
233,6  (BTU/HR) 


I8k^? 


225.  , 81910.397 

5,  , *069 

.076  (IN)#  SPACING  2.138 
.030  ( IN).  CENTER  0.000 

60,5  (LBS) 


HB 


IN  . 
INI 


HEIGHT 

AFT 


.291 
• 396 


ilN$ 


1,069  (INI 
,030  UN) 


!:«  Ifctii 


A 


ETS  IV  CC 3-1-28 


► * * AS5EHBLY  DESCRIPTIONS  - - DESIGN  NUMBER  1 * ♦ * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  NO. 

203  VALVE  DRIVER  ASSY  1 

303  SUN  SENSOR  1 

403  NUTATION  DAMPER  1 

603  CONTROL  ELECTRNCS  1 

803  EARTH  SENSOR  1 

1413  POWER  CONVERTER  1 


UNIT  UNIT 


UNIT 


WEIGHT  VOLUME  POWER 


1.6 

.3 

2.8 

7.4 

1.3 

15.9 


• L 
.0 
.3 
.4 
.0 

• 4 


5.9 

.0 

0.0 

3.5 

0.0 

0.0 


AUXILIARY  PROPULSION 

IDENT  TYPE  NO. 

834  THRUSTER  6 

834  THRUSTER  - 2 

906  ISOLATION  VALVE  4 

1003  FILTER  9 

499  PRESSURE  REGULATR  1 

203  ISOLATION  VALVE  1 

1116  TANK  1 

506  TANK  1 

701  RELIEF  VALVE  . 1 

1203  FILL  + DRAIN  V4LV  1 

603  FILL  ♦ VENT  VALVE  1 


UNIT 
WEIGHT 
.7 
.7 
.7 
.3 
4.1 
6.0 
,.18.5 
' 6.1 
• 2 
• 2 
• 1 


UNIT 
VOLUME 
• 0 
.0 
•1 

• L 
.4 
.6 

1.6 

• 2 
• 0 
.0 
• 0 


UNIT 
POWER 
• 1 
• 1 

0,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 


DATA  PROCESSING  AND  INSTRUMENTATION 

- UNIT  UNIT  UNIT 

rc.  NO.  WEIGHT  VOLUME  POWER 

203  DIGITAL  TELEMETRY  1 8.9  .2  3.0 

403  CQMMD  QECOD+DISTR  1 12,3  .2  7.5 


COMMUNICATIONS 

IDENT  TYPE  NO. 

202  ANTENNA  1 

103  BASFBND  ASSY  UNIT  1 

306  TRANSMITTER  1 

401  RECEIVER  1 

503  COMMAND  SIG  COND  1 

603  DIP  LEXER  1 


8.4 
2.0 
2.1 
3.9 

1.5 
3.1 


«5S  POWER 

.7  0.0 

.0  .5 

.0  10.9 

.1  6.3 

• 0 .9 

• 0 1.0 


^oh-ir\ 


ETS  IV  CC3-1-28 


* * * ASSEMBLY  DESCRIPTIONS  ^CONTINUED* 


ELECTRICAL  POWER 

UNIT 

UNIT 

unit 

I DENT  TYPE 

NO. 

HEIGHT 

VOLUME 

POWER 

102  SHUNT  REGULATOR 

5 

5.0 

• i 

0*0 

202  BATTERY  • 

2 

9.5 

*1 

0.0 

303  BATTERY  CHARGER 

2 

3,5 

«L 

0,0 

1202  POWER  CONTROL 

1 

11.6 

* 3 

0.0 

HEIGHT  SUMMARY 
NAME 

MISSION  E OUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTERIES 
POWER  CONTROL 
CONVERTERS 

Solar  array 
HARNESS 

STRUCTURE  _ , 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


HEIGHT 

35.0 

13.4 

53.0 

21.2 

21.0 
1<?.0 
A3. 5 

15.9 
12. A 
20.1 
A9,7 
1A.5 

318,7 

31.5 

12.9 


TOTAL  LAUNCH  HEIGHT  363.1 


CS  F/0  CC3-1-B0 


* * SYSTEM  DESCRIPTION DESIGN  NUMBER  l * ♦ 


STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

POINriNG  ACCURACY  * • 200000 < D EG . ) 

AUXILIARY  PROPULSION 

CONFIGURATION MONO*  ROPEL L ANT 

TOTAL  IMPULSE  - 16  5X8 . (L  B-S  EC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

COMPUTER  OPERATIONS  RATE  - O.(IPS) 

CDPI  TABLE  ENGINEERING 

NUMBER  OF  COMMANDS  ■ ' 

NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
MUMPER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATE  » 32.000IKBPS) 

SEPARATE  DOWNLINK  DATA  RATE  - O.OOO(KBPS) 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

POWER  REQUIREMENT  427.75  WATTS 

TOTAL  SOLAR  ARRAY  AREA  176.44  SQ  FT 

INSTALLED  BATTERY  CAPACITY  34,00  AMP-HR 

BEGINNING  OF  LIFE  POWER  570.74  WATTS 

VEHICLE  SIZING 

CONFIGURATION  - - CYLINDER 


DATA  I* 
32. 

2 56. 

13. 

d. 

18. 

.1290 
64  • 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 

0. 

0. 

) 0.0000 

0.' 


WET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  RAY 
MISSION  EOUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


CENTER  OF  GRAVITY  51.6  I 

RELIABILITY 

CONFIGURATION  - - SINGLE  SYSTEM 
APOGEE /PERI  GEE/ INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


T • 1247.9  LBS  ( 

LENGTH 

69.7  IN. < 1.77 

19.9  IN  • ( .50 

69.5  IN. ( 2.27 

<SLUGS*FT**2J  IXX  ■ 

X-CG 

51.6  IN.(  1.31 


566.0 


116.1 

33.1 


LAUNCH  WEIGHT 
HEIGHT 

IN . ( 2.95  M 


1307.9 


: itni 

IYY  ■ 
Y-CG 
) IN. ( 


116,1 

33.1 


LBS  I 
WIDTH 


IN.it 
IN.  ( 


1870540*6 

0.00  M ) 


19323./ 19323./ 
42.0 (MO) 

37 .2 ( MO) 
.727 


CS  F/0  CC3-1-30 


* * 


SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  i * * * * 


303 

l 


403  603 

1 2 
VOLUME 
.9749 


906  1413 
1?80(F^**3» 


STAS IL I 74  Tl ON  AND  CONTROL 

CONFI GO  RATION  - - SPIN  CONTROL 
EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  43.50  L8S 
RELIABILITY 
I ERR  0 

AUXILIARY  PROPULSION 

CONFIGURATION  MONQPROPELL ANT 

EQUIPMENT  CODE  IDENTIFIER  834  834  906  1003  499  203  1118 

EQUIPMENT  QUANTITIES  6 2 5 9 1 L 2 

WEIGHT  193.157  LBS  , VOLUME  5.4?{FT**3) 

OgT  WEIGHT  82  »25(  LBS)  jr  EXPENDABLE  WEIGHT 

Reliability  .9105 

I ERR  11 

DATA  PROCESSING  AND  INS nUMENTATI ON 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU> 

EQUIPMENT  CODE  IDENTIFIER  203  403 

EQUIPMENT  QUANTITIES  11 

WEIGHT  „ 21.18  LBS  VOLUME  .39<FT**3) 

RELIABILITY  .9766 

I EPR  1 


COMMUNICATIONS 
CONFIGURATION 
EQUIPMENT  CODE 
EQUIPMENT 


- UNIFIED 

IDENTIFIER 

QUANTITIES 
WEIGHT  24.162 
RELIABILITY 


I ERP**"#1 

ELFCTRIC4L  POWFR 

CONFIGURATION  SHUNT  - fiOOY 

EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  10 

WEIGHT  145. '91  LBS 
HARNESS  WBISHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  250.00  LBS 
RELIABILITY 


LINK-COMMON  ANTENNAS 
202  103  306  401 

112  1 
LBS  VOLUME 

.9747 


503  603 

2 , 1 
.92<FT**3> 


MOUNTED  SOLAR  ARRAY 
233  315  1202 

VOLUME  2.57<FT*$3L 

bXi\BS^  ' 


"SOLAR  ARRAY  WEIGHT 


„ VOLUME 
*9000 


9.90*FT**3) 


POWER  REQUIREMENT  10.4 


515  701  1203  603 

12  11 
POWER  REQUIREMENT 
111.31CL8S) 


1.0 


POWER  REQUIREMENT  10.5 


POWER  REQUIREMENT  19.3 

POWER  DISSIPATION  34*1 

96.7UBS) 

POWER  REQUIREMENT  * 370i0 


WATTS 

WATTS 

WATTS 

WATTS 

WATTS 

WATTS 


CS  F/0  CC3-1-30 


* * SUBSYSTEM  DESCRIPTIONS  ^CONTINUED) 


f 

Cs. 

<** 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
■ HEAT  PIPE  LENGTH 
STORED  ENERGY 


12.0  <FT**2), 

1169,51 8TU/HR) , 

27630. 9CWATT-IN  ), 
5.6  (FT) 

72.1  ( BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

1100010111 


WEIGHT 
26.7 
5.9 
1 .3 
7.6 

42  .0 


BATTERY  RADIATOP  AREA 
TOTAL  RAOIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


1.2  (FT**2) 
13.2  (FT**2) 
115,0 (BTU/HR) 
1284. 5 ( BTU/HR) 
1158.3 (WATT-IN) 
1403.2  (BTU/HR) 


STRUCTURES 

SKIN  THICKNESS  .014  (IN) 

STRINGER  NQ.,  THICKNESS,  HT.  263, 

FRAME  NO., THICKNESS# HT.  5. 

GRID  BEAM  THICKNESS  .125 

ENOCOVEA  THICKNESS-  FORWARD  .030 

EQUIPMENT  BAY  STRUCTURE  WT.  118.0 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT . 0.0 

ADAPTER  WEIGHT  60.0 


81910.347 
, .134 

(IN),  SPACING  3.529 

(IN),  CENTER  0.000 

(LBS) 
j LBS) 

(LBS) 


(IN), 

.465 

[I 

N) 

(IN), 

(IN), 

HEIGHT 

.668 

1.764 

|i 

ill 

(IN), 

AFT 

.030  . 

il 

N) 

bah~\t\ 


CS  F/O  CC 3-1-30 


ASSEMBLY  DESCRIPTIONS DESIGN  NUMBER. 

STABILIZATION  AND  CONTROL  unit  ^ 

IDENT  TYPE  NT.  WEIGHT  VOLI 

203  VALVE  DRIVER  ASSY  1 1.6 

303  SUN  SENSOR'  1 .3 

403  NUTATION  DAMPER  1 2.8 

603  CONTROL  ELECTRNCS  2 7.4 

806  EARTH  SENSOR  ASSY  2 4.1 

1413  POWER  CONVERTER  1 15.9 


UNIT 

VOLUME 

.1 

.0 

.3 

.4 

.1 

.4 


AUXILIARY  PROPULSION 


IDFNT  TYPE 
834  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1118  TANK 
515  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


VENT 


UNIT 
WEIGHT 
.7 
.7 
.7 
.5 
4.1 
6.0 
10.2 
27.8 
.2 
• 2 
a 


UNIT 

VOLUME 

• 0 


DATA  PROCESSING  AND  INS  TRUMENT  ATI  QNii(  Tr 

UNI T UN  IT 

IDENT  TYPE  NO.  WEIGHT  VOLUME 

203  DIGITAL  TELEMETRY  1 8.9  .2 

403  COM MD  DECOO+DISTR  1 12.3  .2 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103  BAS6BND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 


UNIT 

WEIGHT 

8.4 
2.0 
2.1 
3.9 

1.5 
3.1 


UNIT 

VOLUME 

.7 
.0 
.0 
.1 
.0 
• 0 


* 


0 //? -l/\ 


CS  F/O  CC3-1-30 


* * * ASSEMRLY  DESCRIPTIONS  ICQNTT'NUED) 

ELECTRICAL  POWER  UnJT 

i dent  type  no.  weight 

103  SHUNT  REGULATOR  10  A. 2 

233  BATTERY  ' 2 3A.2 

315  BATTERY  CHARGER  2 12.0 

1202  POWER  CONTROL  1 11.6 


WEIGHT  SUMMARY 

name  weight 

MISSION  EQUIPMENT  250.0 

STABILITY  AND  CONTROL  27.6 

AUXILIARY  PROPULSION  62.3 

DATA  PROCESSING  21,2 

COMMUNICATIONS  2A.6 

BATTERIES  66.3 

POW-R  CONTROL  77.6 

CONVERTERS  15.9 

SOLAS  ARRAY  86.7 

HARNESS  60.0 

STRUCTURE  _ , 380. A 

THERMAL  CONTROL  42.0 

DRY  WEIGHT  1136.6 

PROPELLANT  . 111.3 

SATELLITE  ADAPTER  60.0 


UNIT 

VOLUME 


ll 

.2 
.3 
• 3 


UNIT 

POWER 

0.0 

0.0 

0.0 

0.0 


TOTAL  LAUNCH  WEIGHT  1307.9 


I lb  - !/\ 


BSE  F/0  CC3-1-32 


* * * SYSTEM  DFSCRI PTIQN  - - DESIGN  NUMBER  1 * * * * 

stabilization  and  control 

CONFIGURATION  SPIN  CONTROL  , . 

POINTING  ACCURACY  - . 200000 ( D EG . ) 

AUXILIARY  PROPULSION  „ , 

CONFIGURATION  MONOP ROPELLANT 

TOTAL  IMPULSE  - 16916. < LB-S EC) 

DATA  PROCESSING  AND  INSTRUMENTATION  „„„  , 

CONFIGURATION SPECIAL  PURPOSE  PROCESS  OR  ( DTU) 

COMPUTER  OPERATIONS  RATE  « 0 . C IPS ) 

COPI  TABLE  ENGINEERING 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATE  • 32.000JKBPS) 

SEPARATE  OOWNLINK  DATA  RATE  ■ O.OOOlKBPS) 

ELECTRICAL  POWFR 

CONFIGURATION  - - SHUNT  - BODY  MOUNTS  0 SOLAR. ARRAY 


DATA 
32  . 

2 56. 

13. 

9. 

IB. 

.1250 
64  • 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 

0. 

0. 

0.0000 

0. 


898.67 
369.  38 
72.00 
1196.83 


I 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION CYLINDER  . „ 

WET  SATELLITE  WEIGHT  ■ 1501.3  LBS 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  161.1  IN. I 3.58 

MISSION  EQUIPMENT  19.7  IN.(  .50 

TOTAL  SATELLITE  160.8  IN. < 6.08 

MOMENTS  OF  INERTIA  (SLUGS+FT**2 ) IXX  • 

CENTER  OF  GRAVITY  106.8  IN.?  2.66 

PLIABILITY 

CONFIGURATION SINGLE  SYSTEM 

APOGEE/ PERIGEE / INCLINATION 
MISSI  ON  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


681.0  KG) 


M) 
M ) 
H) 


M) 


120.0 

32.9 


i«mnr 
18:1 


WEIGHT  * 1575.9 


3.05 

.86 


H| 

M) 


120,0 

32.9 


LBS  ( . 
WIDTH 


714.8  KG) 

3.05 
• 84 


489.3  IYY  « 6376419.7  tit  « 

y^CG 

0.0  IN . 1 0.00  H) 


6376419. ?’ 
Z-CG 

0.0  IN. ( 0*00  H) 


19323. /19323./ 
36  • 0 ( MO) 

31 .1 1 MO) 
.705 


0.0 


~z.ib- \K 


BSE  F/0  CC3-1-3J 


* * 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  I * * ♦ * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  3 6.10  LBS 
RELIABILITY 
I ERR  0 


303  A 03  603 

111 
VOLUME 
. 94  32 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MQNQR ROPELLANT 
EQUIPMENT  CODE  IDENTIFIER  029  834  906  1003 
EQUIPMENT  QUANTITIES  6 2 5 9 

W FIGHT  156.  25  LBS  VOLUME 

ORY  WEIGHT  56.98<LBS) » 

RELIABILITY  .9462 

I ERR  11 


806  1 A 13 
2 1 
1 *43  ( FT++3 ) 


A99  203  112 A 

1 1 l 

A ,98( FT**3) 


EXPENDABLE  WEIGHT 


DATA  PROCESSING  AND 
CONFIGURATION  


EQUIPMENT 

EQUIPMENT 


CODF  IDENTIFIER 
QUANTITIES 
WEIGHT  21. 18 
R ELIA8ILITY 
1ERP 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  t DTU> 


COMMUNICATIONS 

CONFIGURATION  UNIFIED 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  2A.62 
RELIABILITY 
I ERR  + ♦ + ******** 

ELECTRICAL  POWER 

CONFIGURATION SHUNT  - BODY 

EQUIPMENT  CODE  IDENTIFIER  112 
EQUIPMENT  QUANTITIES  12 

WEIGHT  164.-90  LBS 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  2A5.iO0  LBS 
RELIABILITY 


203  A03 

LBS^  1 VOLUME 
.9799 


LINK-COMMON  ANTENNAS 
202  . 103  306  A01 

112  1 
LBS  VOLUME 

.9791 


• 39( FT**3) 


503  603 

2 1 

•92( FT**3) 


MOUNTED  SOLAR  ARRAY 
263  389  1202 

2 2 1 

VOLUME  1.6ltFT*+3> 

A7.HLBSI#  SOLAR  ARRAY  WEIGHT 
.9146 


VOLUME 
• 9000 


9.70(FT**3) 


POWER  REQUIRfcMENT  10.4  WATTS 


509  701  1203  603 

12  11 
POWER  REQUIREMENT  .3  WATTS 

99 .2  8( L BS ) 


POWER  REQUIREMENT  lOiS  WATTS 


POWER  REQUIREMENT  19.5  WATTS 


POWER  DISSIPATION  71*7  WATTS 
181 . 6 (LBS ) 

POWER  REQUIREMENT  8A5.0  WATTS 


ase  f/o  CC3-1-32 


* + * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL- 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


25.9  (FT*+2)* 

2560»2( BTU/HR) * 

106935. B(WATT-IN  )* 
10.1  (FT) 

72.0  ( BTU ) 


THERMAL  CONTROL  WEIGHT 

INSULAT  ION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (ACTIVE) 


UNIT 


I ERR 


TOTAL 

1100010111 


WEIGHT 
46.1 
10.6 
1 .8 
57.0 

115. A 


STRUCTURES 

SKIN  THICKNESS  .018  (IN) 

STRINGER  N0.*THICKN'5SS*HT. 

FRAME  NO •* THICKNESS*  HT. 

GRIO  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  8 AY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


.6  (FT**2) 
26.5  (FT  + *2) 
42. 6( BTU/HR) 
2602 • 8 ( BTU/ HR) 
2080. 7 (WATT-IN ) 
3020.3  (BTU/HR) 


237.  , 

9.  * 

.129  ( IN)*  SPACING 

.030  ( IN ) * CENTER 
124.6  (LBS) 

0.0  LBS) 

74.6  (LBS) 


81910. 347 
.153 


3. 635 
0.  000 


(IN)* 

(IN)* 

(IN)* 

(IN)* 


HEIGHT 

AFT 


.533  (IN) 
.766  (IN) 
1.618  (IN) 
.030  (IN) 


^7  I”/?-  I /\ 


BSE  F/0  CC3-1-32 


lSSEMBLY  descriptions  - 

- DES 

IGN  NUMBER  1 

* *>  * 

STAR  II I ZATJQN  AND  CONTROL 

UNIT 

UNIT 

UNIT 

IDENT  TYPE 

N1  . 

WEIGHT 

VOLUME 

POWER 

203  VALVE  DRIVER  ASSY 

1 

1 .6 

» 1 

5.9 

303  SUN  SENSOR 

1 

• 3 

.0 

.0 

403  NUTATION  DAMPER 

1 

2.8 

.3 

0.0 

603  CONTROL  ELECTRNCS 

1 

7.4 

.4 

3.5 

606  EARTH  SENSOR  ASSY 

2 

4.1 

.1 

1.0 

1413  POWER  CONVERTER 

1 

15.9 

.4 

0.0 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NT. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

829  THRUSTER 

6 

• 6 

.0 

0.0 

834  THRUSTER 

2 

.7 

• 0 

. 1 

9C6  ISOLATION  VALVE 

5 

.7 

.1 

0.0 

10C3  FILTER 

9 

.5 

• 1 

0.0 

499  PRESSURE  RFGULATR 

1 

4.1 

.4 

0.0 

203  ISOLATION  VALVE 

1 

6.0 

.6  ' 

0.0 

1124  TANK 

1 

11.5 

2.4 

0.0 

509  TANK 

1 

16.0 

.6 

0.0 

701  RELIEF  VALVE 

2 

.2 

.0 

0.0 

1203  FILL  + DRAIN  VALV 

1 

.2 

.0 

0.0 

603  FILL  + VENT  VALVE 

1 

• 1 

• 0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE 

NO. 

UNIT  . 
WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203  DIGITAL  TELEMETRY 

1 

' 6.9 

• 2 

3.0 

403  COMMO  DECOD+OISTR 

1 

12.3 

.2 

7.5 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT- 

POWER 

202  ANTENNA 

1 

8.4 

.7 

0.0 

103  3ASE0ND  ASSY  UNIT 

1 

2.0 

.0 

.5 

306  TRANSMITTER 

2 

2.1 

.0 

10.9 

401  RECEIVER 

1 

3.9 

• l 

6.3 

503  COMMAND  SIG  CON D . 

2 

1.5 

.0 

.9 

603  DIPLEXER 

1 

3.1 

.0 

1.0 

J/S 


RSE  F/0  CC3-1-32 


► * ASSEMBLY  DESCRIPTIONS  (CONiiNUtui 


ELECTRICAL  POWER 

IDENT  TYPE 
112  SHUNT  REGULATOR 
263  BATTERY 
389  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT  UNIT 
S3.  WEIGHT  VOLUME 
12  1.4  .0 

2 63.3  .5 

2 5.3  .1 

1 11.6  .3 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
auyuiapy  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTERIES 
POWER  CONTROL 
CONVERTERS 
SOLAR  ARRAY 
HARNESS 
STRUCTURE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


JOTAL  LAUNCH  WEIGHT  1575.9 


UNI 

POWER 


0.0 


0.0 


0,0 


0,0 


EXP  COMM  SAT  (ECS)  CC3-1-33 


♦ * ♦ SYSTEM  DESCRIPTION DESIGN  NUMBER  I * * * * 

STABILIZATION  AND  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 

POINTING  ACCURACY  » , 25 OOOO ( DEG  * ) 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 

TOTAL  IMPULSE  • 18518. ?LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( OTU) 

COMPUTER  OPERATIONS  RATE  - O.(IPS) 

COP  I TABLE  ^ M ENGINEERING  DATA 

NUMBER  OF  COMMANDS  32. 

NUMBER  OF  MAIN  FRAME  WORDS  256. 

MAIN  FRAME  SAMPLE  RATE  13. 

MAIN  FRAME  WORD  LENGTH  8. 

NUMBER  OF  SUBFRAMES  18. 

SUBFRAME  RATE  .1250 

NUMBER  OF  WORDS  PER  SUBFRAME  66. 

COMMUNICATIONS 
CONFIGURATION 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 

0. 

0. 

0.0000 

o.l 


UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  OOWNLINK  DATA  RATE  * 32.000(K8P< 

SEPARATE  DOWNLINK  DATA  RATE  • 0.000(K8P? 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BOOY  MOUNTED  SOLAR  ARRAY 


POWER  REQUIREMENT 
-TOTAL  SOLAR  ARRAY  AREA 
-INSTALLED  BATTERY  CAPACITY 

Beginning  of  life  power 

VEHICLE  SIZING 

CONFIGURATION. CYLINDER 


316.25 
130.  65 
2 8.00 
621.97 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


WET  SATELLITE  WEIGHT  • 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 

CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  - - 


1000.8  LBS 
LENGTH 

59.9  IN.  ( 1.52 

18.0  IN.  ( .66 

77.9  I N* ( 1.98 

(SLUGS*FT+*2>  IXX 


( 653.9  KG) 


M> 

M 

H 


99.8 

30.0 


LAUNCH  WEIGHT 
HEIGHT 


* 1069.7  LBS  t 676.*  KG! 


IN.  ( 
IN.  ( 


2.56 

.76 


Ml 


99.8 

30.0 


WIDTH 

m 


2.56 

.76 


63.0  IN 


252.6 


1.09  H) 


IYY 

„ Y-CG 
0.0  IN. ( 


« 1166361.0  til  - 1166361.9 

* 2— C 6 

0.00  M)  0.0  IN. it  o.od 


H) 


SINGLE  SYSTEM 

✓ APOGEE7PERIGEE7INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


19323. /19323.F' 
62.0 ( MO) 
36.9IM0) 
.716 


0.0 


exp  Comm  sat  cecsi  CC3-1-33 


* * SU8SYSTEH  DESCRIPTIONS  - ~ DESIGN  NUMBER  1 * * ♦ * 


A8ILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  36,10  LBS 
RELIABILITY 
I ERR  0 


303  *03  603 

1,1  1 
VOLUME 
.9337 


806  l*»i3 

l.43<i4**3) 


906 
5 


1003 
9 


82 .251 L8S> ?Le2  PENOABLE 


AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  83*  834 

EQUIPMENT  QUANTITIES  * 6 2 

WEIGHT  19  3*'57  LBS 
DRY  WEIGHT 

RELIABILITY  ' .9105 

I ERR  11 

AND  INSTRUMENTATION 

iSSf  SWT*88e-mSf ft  ik  p^°\Eo?MCESSDR  «#TU» 

EQUIPMENT  QUANTITIES  1 1 

WErGHT  21.118  IBS  VOLUME 

RELIABILITY  .9766 

I BRR  1 

COMMUNICATIONS 

CONFIGURATION  - * UNIFIEO  LINK* 

EQUIPMENT  CODE  IDENTIFIER  202 

EQUIPMENT  QUANTITIES  1 

WEIGHT  24. '62  LBS 

RELIABILITY 
I ERR*** ****** 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY 

EQUIPMENT  CODE  IDENTIFIER  103 

EQUIPMENT  QUANTITIES  8 

VI EIGHT  128.199  LBS 

HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  185c'00  LBS 
RELIABILITY 


499  203  1118 

112 
5,47(FT**3) 

" WEIGHT 


COMMON  ANTENNAS 
103  306  401 

1 Z 1 
VOLUME 
.9747 


• 39<FT>M>3» 


503  603 

• 92(fWb) 


MOUNTED  SOLAR  ARRAY 
224  306  1202 

2 2 1 ‘ 

VOLUME  2.21(FT*«3) 

49.3 C L BS I » SOLAR  ARRAY  WEIGHT 
.9828 


VOLUME 

.9000 


7»32(Ff**3J 


POWER  REQUIREMENT 


515  701  1203  603 

12  11 
„ POWER  REQUIREMENT 
111 .31 (LBS) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


POWER  DISSIPATION 
640I?LBS) 

POWER  REQUIREMENT 


10.4  WATT! 
1.0  WATT! 

10.5  WATT! 

19.5  WATT! 

25.4  llAtT! 
262*0,  WATTS 


VM  if 


EXP  COMM  SAT  ( ECS)  CC3-1-33 


♦ * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

STORED  ENERGY 


8*9  ( FT+*2) » BATTERY  RADIATOR  AREA 


8 52 .8( 8TU/HR) t 

17725. A(WATT-IN). 
.9.9  | FT) 


72.1  ( BTU) 


THERMAL  CONTROL  WEIGHT 


INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


WEIGHT 

21.0 

5.1 

1.8 

5.6 


TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE 
AVERAGE  HEAT  LOAD 


(LBS) 


H.P< 


- ( FT**2 ) 

0 (FT**2> 

1 1 5. 0 ( BTU/HR ) 
967.8 (8TU/HR) 
1007. A ( WATT-IN ! 
1035.0  (BTU/HR) 


I ERR 


TOTAL 

1100010111 


33.5 


STRUCTURES 

SKIN  THICKNESS  .013  (IN) 

STRINGER  NO. .THICKNESS, HT. 

Pg$ME  NO.*THKKNESS,HT. 

ENOCQV^THICKNESS-  FOR WARDKN£SS 
fOHIPMENT  BAY  STRUCTURE  WT. 

S8kf?ESR8g?e5?OH  <ND  "T- 


253. 

5. 

• 116 
• 030 
L11.3 
0.0 
99.9 


HSt; 


«LBsfEMT 

lull 


[PACING 

:R 


81910.397 
.119 
3.278 
0.000 


(IN)# 

ilSIf 


HEI6HT 
AF  T 


.916 
.597 
1.639 
• 030 


(IN) 

m 


EXP  CDMH  SAT  (ECS)  CC3-1-33 


ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  , NO 

203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAM®, HR 
603  CONTROL  E LECTRNCS 
806  EARTH  SENSOR  ASSY 
1413  POWER  CONVERTER 


weight 
1.6 
• 3 
2.8 
7. A 
4.1 
15.9 


UNIT 
VOLUME 
• 1 
.0 
.3 

• A 

• L 

• A 


UNIT 

POWER 

5.9 

.0 

0.0 

3.5 

1.0 

0.0 


AUXILIARY  PROPULSION 

IDENT  TYPE 
•'834  .THRUSTER 
/834  THRUSTER  , ....  „„ 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1118  TANK 
515  TANK 

701  RELIEF  VALVE  „ 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT 
WEIGHT 
.7 
.7 
.7 
.5 
4.1 
. 6.0 
10.2 
27.8 
.2 
.2 
'•l 


UNIT 

VOLUME 

.0 
• 0 
.1 
.1 
.4 
.6 
1.3 
• 8 
.0 
.0 
.0 


UNIT 

POWER 

.1 

.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

OoO 


DATA  PROCESSING  AND  INSTRUMENTATION^  ^ ^ 

IDENT  TYPE  NO . WEIGHT  VOLUME  POWER 
/ 203  01  GIT AL  TELEMETRY  1 8.9  .2  3,0 
✓ 403  COMMD  DECOD+DISTR  , 1 12.3  .2  7.5 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 

, . 103  RASE8ND  ASSY  UNIT 
306  TRANSMITTER 
‘ 401  RECEIVER  „ ^ _ 

503  COMMAND  SIG  COHD 
603  OIPLEXER 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 
1 8,4  .7  0.0 

1 2.0  .0  .5 

2 2.1  .0  10.9 

1 3.9  .1  6.3 

2 1.5  .0  .9 

1 3.1  .0  1.0 


* 


OT:b~l/\ 


EXP  COMM  SAT  C ECS  I CC3-1-33 


* * ASSEMBLY  DESCRIPTIONS  tCONTINUED) 

EtECTRICAL  POWER 

IDENT  TYPE 
103  SHUNT  REGULATOR 
'224  BATTERY  - 
306  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

8 

4.2 

.1 

0.0 

2 

29.1 

.2 

0.0 

2 

12  «8 

• 3 

0.0 

1 

11.6 

.3 

0.0 

WEIGHT  SUMMARY 

NAME  WEIGHT 

^MISSION  EQUIPMENT  ■ 185.0 

STABILITY  AND  CONTROL  20.2 

AUXILIARY  PROPULSION  82.3 

DATA  PROCESSING  21.2 

^COMMUNICATIONS  24.6 

BATTERIES  58.2 

POWER  CONTROL  70.8 

CONVERTERS  15.9 

SOLAR  ARRAY  64.1 

HARNESS  49.3 

'STRUCTURE  264.4 

THERMAL  CONTROL  33.5 

DRY  WEIGHT  889,5 

PROPELLANT  111.3 

SATELLITE  ADAPTER  44.9 


TOTAL  LAUNCH  WEIGHT  1045.7 


VI -4-2.1 


TELGSAT-C  CC3-1-35 


9 * * SYSTEM  DESCRIPTION DESIGN  NUMBER  1 * * * * 

STABILIZATION  AND  CONTROL 

CONFIGURATION  - SPIN  CONTROL 

POINTING  ACCURACY  - .4000001 D EG.) 

AUXILIARY  PROPULSION 

CONFIGURATION  MONO9 ROPELL ANT 

_ TOTAL  IMPULSE  - 26175. < LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  IOTU) 

COMPUTER  OPERATIONS  RATE  » O.(lPS) 

CDPI  TABLE  M ENGINEERING 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATE  « 3 2. 000< KBPS ) 

SEPARATE  DOWNLINK  DATA  RATE  « O.OOO(KBPS) 

ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY  * 


DATA  MISSION  EQUIPMENT  DATA 

32.  O.i 

256.  O.i. 

13.  0. 

a.  o.i 

18 « O.i 

•1250  0.0000 

64.  0. 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY 
INSTALLED  BATTERY 
BEGINNING  OF  LIFE 
VEHICLE  SIZING 

CONFIGURATION  CYL 

WET  SATELLITE  WEIGH 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


AREA 

CAPACITY 

POWER 


47  B.  64 
199.09 
40.00 
644.01 


ATTS 
SQ  FT 
AHP-HR 
WATTS 


f 


MDER 


. CENTER  OF  GRAVITY 
RELIABILITY 

CONFIGURATION  - - 
APOGE  EZ  PERIGEE/ 
MISSION  LIFETIH 
MEAN  MISSION  DURATION 
RELIABILITY 


1733.7  LBS 
LENGTH 

76.0  IN. ( 1.93 

25.8  IN. ( .66 

101.9  IN. ( 2.59 

(SLUGS*FT*  + 2)  IXX  - 
X-CG 

63.0  IN. ( 1.60 


( 786.4  KG) 


M) 

M) 

M) 


H) 


120.0 

43.1 


LAUNCH  WEIGHT 
HEIGHT 


« 1815.1 


IN  • ( 
IN.  I 


3.05 

1.09 


H) 

M) 


120.0 

43.1 


LBS  t 
WIDTH 


823o3  KG) 


IN. I 3.05  Ml 
IN . ( 1.09  H) 


581.9  IYY  « 2917439.7 

0.0  IN. ( 0.00  M) 


111 


2917439.7 
*CG 


0.0  IN. I 0.00  R) 


SINGLE  SYSTEM 
NCLINATION 


19323. 719323. f 
60.0 (MO) 
50.2 (HOI 
.624 


0.0 


-z-z-h-l  f\ 


TELESAT-C  CC3-1-35 


* * 


SUBSYSTEM  DESCRIPTIONS  * - DESIGN  HUMBER  1 * * * * 


STABILIZATION  AND  CONTROL  ^ 
CONFIGURATION  - - SPIN  CONTROL 
EQUIPWjNT  CODE  IDENTIFIER  Z03 
EQUIPMENT  QUANTITIES  _ , „ 1 
WEIGHT  A3. 80  LBS 
RELIABILITY 
I ERR  0 


303  A03  603 

2 12 
VOLUME 
• 9638 


806  1A13 
I^82(FT**3I 


AUXILIARY  PROPULSION 

CONFIGURATION MONO0  ROPELL ANT 

EQUIPMENT  CODE  IDENTIFIER  83A  83A 

EQUIPMENT  QUANTITIES  • 6 2 

WEIGHT  229.78  LBS 
DRY  WEIGHT  “I. 

RELIABILITY  .8986 

IERR  II 


906 

5 


72.A3(L&sY?Ll$E 


A99  203  1118 

6a2{l4**3)Z 

PENDABLE  WEIGHT 


1003 
9 


DATA  PROCESSING 
CONFIGURATION 
EQUIPMENT  CODE 
EQUIPMENT 


AND  INSTRUMENTATION 
- - SPECIAL 


. . IDENTIFIER 

QUANTITIES 
WEIGHT  21i'18 
RELIABILITY 
IERR 


PURPOSE  PROCESSOR  tDTUl 
203  A03 

LBS1  1 VOLUME 
• 9668 

1 


•39|FT**3> 


COMMUNICATIONS 

CONFIGURATION  - - UNIFIED 
EQUIPMENT  CODE  IDENTIFIER 


EQUIPMENT 


IINK-CQHHON  ANTENNAS 
202  103  306  A01 

112  1 

WEIGHT  26.12  LBS  VOLUME  * 

RELIABILITY  .9715 

I ERR** * *********<>** 


QUANTITIES 


503  603 

?9A(fH*3» 


ELECTRICAL  POWER 
CONFIGURATION  - 
EQUIPMENT  CODE_IO 
EQUIPMENT 


SHUNT  « BODY 

NTI FI ER  103 

QUANTITIES  , „ . 10 

WEIGHT  163.162  LBS 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT.  550.00  LBS 
RELIABILITY 


MOUNTED  SOLAR  ARRAY 
239  315  1202 

2 VOLUME  1 2.59tFT**3) 

75  *9 ( L B$  ) # SOLAR  ARRAY  WEIGHT 
.6520 


VOLUME 

.9000 


21.75(FT**3I 


POWER  REQUIREMENT 


5 IB  701  1203  603 

POWER  REQUIREMENT 
157.3MLB5I 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


POWER  DISSIPATION 
97.9 (LBS) 

POWER  REQUIREMENT 


10. A WATTS 
1.0  WATTS 

10.5  WATTS 

19.5  WATTS 

38.2  WATTS 
*20#0, WATTS 


VI-^2.3 


TELESAT-C  CC3-1-35 


* * * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


13.5  (FT**2)> 

13 16.2( BTU/HR) , 

352  64.KWATT-IM), 
6. A (FT) 

72.1  ( BTU) 


THERMAL  CDNTRQL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT  WEIGHT 
30.7 
6.7 
I .8 
8.5 


I ERR 


TOTAL 

UOOOlOlil 


STRUCTURES 

SKIN  THICKNESS  .017  (IN) 

STRINGER  NO., THICKNESS*  HT • 

FRAME  NO., THICKNESS. HT. 

GRIO  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT.  _ 
SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P* 
AVERAGE  HEAT  LOAD 


(LBS) 


1.4 

14.8 


(FTP*2) 

(FT**Z) 


123*9 (BTU/HR) 
1440.0 (BTU/HR) 
1318. L (WATT-IN 
1573.7  (BTU/HR 


243. 

5. 

.149  ( 
.030  { 
134.4 
0.0 
B1.5 


, 81910.347 

, .149 

(IN),  SPACING  4*210 

(IN),  CENTER  0.000 

(LBS  ) 


(IN), 

(IN), 

(IN), 

(IN), 


HEIGHT 

AFT 


.521 

(IN) 

.747 

(IN 

2.105 

(IN) 

• 030 

(IN) 

T^b-IA 


TELESAT-C  CC3-1-35 


* * ASSEMBLY  DESCRIPTIONS  - - 0ESI6N  NUMBER 
STABILIZATION  AND  CONTROL 


1 * * * * 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  OAMPER 
603  CONTROL  ELECTRNCS 
806  EARTH  SENSOR  ASSY 
1413  POWER  CONVERTER 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 


1.6 
• 3 
2.8 
7.4 
4.1 
15.9 


• 1 
• 0 
.3 
.4 
• 1 
• 4 


5.9 

.0 

0.0 

3.5 

1.0 

0.0 


AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 
834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 

till  Hsr1™  mvs 

518  TANK 

701  RELIEF  VALVE 
1203  £ILL  ♦ drain  VALV 
603  FILL  ♦ VENT  VALVE 


NO. 

6 

2 

5 

9 

2 

1 

2 

1 

2, 

1 

1 


UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

.7 

.0 

• 1 

.7 

.0 

• 1 

.7 

• X 

0.0 

.5 

.1 

0.0 

4 • L 

.4 

0.0 

6.0 

.6 

0.0 

10.2 

1.3 

0.0 

16.2 

1.0 

0.0 

.2 

.0 

0.0 

.2 

.0 

0.0 

9 1 

.0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 

Ipn^|TrjTr  rr  f « re.  cuctdv  MO.  WEIGHT  VOLUME 
203  DIG  IT  AL  TELEMETRY  I 8.9  .2 

403  COMMD  DECOO+DISTR  1 12.3 


UNIT 

POWER 

3.0 

7.5 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103  BASEfJND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 


NO. 

1 

1 

2 

1 

3 

1 


ITT* 

. UNIT 

UNIT 

GHT 

VOLUME 

POWER 

8 .4 

.7 

0.0 

2.0 

• 0 

• 5 

2.1 

.0 

10.9 

3.9 

.1 

6.3 

1.5 

• 0 

• 9 

3.1 

.0 

1.0 

TELESAT-C  CC3-1-35 


* ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
103  SHUNT  REGULATOR 
239  BATTERY 
315  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT  UN  IT  UNIT 
NO*  WEIGHT  VOLUME  POWER 
10  4.2  .1  0.0 

2 43.0  .2  0.0 

2 12.0  .3  0.0 

1 11.6  .3  0.0 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSIO) 
DATA  PROCESSING 
COMMUNICATIONS 
BATTERIES 
POWER  CONTROL 
CONVERTERS 
SOLAR  ARRAY 
HARNESS 
STRUCTURE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

550.0 

27.9 

72.4 
21.2 
26.1 
86.0 

77.6 

15.9 

97.9 

75.9 
477.7 

47.7 
1576.3 

157.3 

81.5 


TOTAL  LAUNCH  WEIGHT  1819.1 


TELESAT-D  CC3-1-36 


* ♦ SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  l * * * * 

STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

POINTING  ACCURACY  ■ , 400000 (DEG* ) 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 

TOTAL  IMPULSE  • '23324. (LB-SEC  I 

DATA  PROCESSING  AND  INSTRUMENTATION 

C0^  ^?*DTI^c^T^P|CIAL  PURPOSE  PROCESSOR  (OTU) 
OPERATIONS  RATE  O.(IPS) 

CDPI  TABLE  ENGINEERING 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SU8FRAMES 
SUBFRAME  RATE 

NUMBER  OF  WOROS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  OOWNLINK  DATA  RATE  « 32.000(KBPS) 

n»prro?r^TinPj^NLINK  DATA  RATE  * O.OOO(KBPS) 

ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


I 


OATA  MISSION  EQUIPMENT  DATA 
32.  0. 

236.  0. 

13.  0. 

8 • 0. 

18.  0. 

•1250  0.0000 

64.  0. 


207.75 

87.54 

18.00 

283.17 


WATTS 
$Q  FT 
AMP-HR 
WATTS 


< 434.8  KG) 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION  CYLINOER 

WET  SATELLITE  WEIGHT  « 958.5  LBS 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  49. X IN.<  1.25 

MISSION  EQUIPMENT  20.9  IN.<  .53 

MOMENTS  OF  INERTIA  tSLUGS*FT**2 ) IXX™ 

R6»caI?[|?v0F  GRmTV  39*2  liS:«G  l*°° 

CONFIGURATION  SINGLE  SYSTEM 

APOGEE/PERIGEE/ INCLINATION  19323 ./ 19323. / 

MISSION  LIFETIME  '.O(MO) 

DURATION  . 4 ( MO) 

RELIABILITY  ,627 


M) 

M) 

HI 


M) 


81.8 

34.8 


LAUNCH  WEIGHT 
HEIGHT 


998.2 


IN.  ( 
IN*  { 


2.03 
88 


M) 

M) 


81.8 

34.8 


LBS  ( 
WIDTH 
IN.  ( 
IN.  < 


452^8  KG) 


2.08 

.38 


172*9 


IYY  - 
Y-CG 
0.0  IN. ( 


819799*3  XZZ  ■ 


0*00  M) 


819799*3 
0*0  IN.t  0*00 


M> 

H) 


m 


o.o 


VI- 42-7 


TELESAT-D  CC3— 1— 36 


* ♦ * 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 


STABILIZATION  ANO  CONTROL 

CONFIGURATION  SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  I 

WEIGHT  43. 50  LBS 
RELIABILITY 
IERR  0 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROP  ELL  ANT 


303  *03  603 

112 
VOLUME 
• 9610 


EQUIPMENT 

EQUIPMENT 


CODE  IDENTIFIER 
QUANTITIES 
WEIGHT  208*5* 
DRY  WEIGHT 
RELIABILITY 
IERR 


83* 

6 

LBS 


83* 
2 


68.33<LBS># 
• 825* 

11 


906  1003 
5 9 

VOLUME 


806  1*13 
2 1 
1.0O(FT**3) 


*99  203  1118 

112 
5*  72( FT  + «3) 


EXPENDABLE  WEIGHT 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTUJ 

EQUIPMENT  CODE  IDENTIFIER  203  *03 

EQUIPMENT  QUANTITIES  1 1 


WEIGHT 


21.10  LBS 


RELIABILITY 
IERR 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED 
EQUIPMENT  COOE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  2*. 62 


VOLUME 
.9668 


LINK-COMMON  ANTENNAS 


202 

1 

LBS 


RELIABILITY 

I £ RR***«***4***>i<*44 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY 

EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  6 

WEIGHT  78,11  LBS 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  290.00  LBS 
RELIABILITY 


103  306  *01 

12  1 
VOLUME 
.9601 


.39{FT*+3) 


503  603 

2 1 
•92(FT**3) 


MOUNTED  SOLAR  ARRAY 
213  303  1202 

2 2 1 

VOLUME  1.38(FT**3) 

*2 • 1 ( L BS ) f SOLAR  ARRAY  WEIGHT 
.9*51 


VOLUME 

.9000 


ll.*8«FT»<fr3) 


POWER  REQUIREMENT 


518  701  1203  603 

12  1-1 
POWER  REQUIREMENT 
1*0 .20 ( LBS ) 


POWER  REQUIREMENT 

POWER  REQUIREMENT 

POWER  DISSIPATION 
*3.0 (LBS ) 

POWER  REQUIREMENT 


10.*  liATTS 

l 

1.0  WATTS 

10.5  WATTS 

19.5  WATTS 

19.3  WATtS 
130. 0 WATTS 


TELESAT-D  CC3-1-36 


■ * ♦ 


SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER- 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


5.6  (FT**2)p 
526.6(BTU/HR). 

10065.8(WATT-IN)p 

6.6  (FT) 

72.1  ( BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT  WEIGHT 
16.5 
A. 6 
1.8 
3.5 


I ERR 


TOTAL 

l 100010111 


STRUCTURES 

SKIN  THICKNESS  .016  (IN) 

STRINGER  NO.pTHICKNESSpHT. 

£BTn5nCA«NOo,THICKNESS*HT. 

*Sk)?Ef5AJGa?D"  ‘N“  DRIV6  1,1  • 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(L8S) 


26.6 


226.  , 01910.367 

5 • * m 1 09 

.119  (IN),  SPACING  3 1 35 Q 

’fW.Wii*?*"™  °-°°° 

0.0  (LBS) 

39.7  (LBS) 


1.2  (FT*+2) 
6.0  ( FT*+  2) 

1 1 3 • 9 ( BTU /HR ) 
638.3 ( BTU/HR) 
906.9(WATT-*IN) 
653.0  (BTU/HR) 


(IN 

Ip 

.381 

(IN) 

IN 

p 

.567 

(IN 

( IN 

p 

HEIGHT 

1.679 

(IN 

UN 

1* 

AFT 

.030 

(IN 

TELESAT-D  CC3-1-36 


► ♦ * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  1 ♦ * * * 


STABILIZATION  AND  CONTROL 
IDENT  TYPE  NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203 

VALVE  DRIVER  ASSY 

1 

1.6 

. l 

5.9 

303 

SUN  SENSOR 

1 

. 3 

.0 

♦ 0 

403 

NUTATION  DAMPER 

1 

2.8 

. 3 

0.0 

603 

CONTROL  ELECTRNCS 

2 

7.4 

.4 

3.5 

306 

EARTH  SENSOR  ASSY 

2 

4.1 

, 1 

1*0 

1413 

POWER  CONVERTER 

1 

15.9 

• 4 

0.  0 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

0 34 

THRUSTER 

6 

.7 

.0 

. i 

834 

THRUSTER  . 

2 

.7 

• o 

• I 

0.  0 

906 

ISOLATION  VALVE 

5 

.7 

. 1 

1003 

FILTER 

9 

.5 

. 1 

0.0 

499 

PRESSURE  REGULATR 

1 

4.1 

.4 

0.0 

203 

ISOLATION  VALVE 

l 

6.0 

• 6 

0.0 

1118 

TANK 

2 

10.2 

1.3 

0.0 

510 

TANK 

1 

16.2 

1.0 

0.0 

701 

RELIEF  VALVE 

2 

.2 

.0 

0.  0 

1203 

FILL  ♦ DRAIN  VALV 

1 

.2 

.0 

0.  0 

603 

FILL  ♦ VENT  VALVE 

1 

• 1 

0 0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 

TVO-  . UNIT  UNIT  UNIT 

IDENT  TYPc  NO.  WEIGHT  VOLUME  POWER 

203  DIGITAL  TELEMETRY  I 6.9  .2  3.0 

403  COMMD  DEC OD  + DISTR  L 12  ^3  A 7^5 


COMMUNICATIONS 

IDENT  TYPE  NO. 

202  ANTENNA  1 

103  BASEBND  ASSY  UNIT  1 

306  TRANSMITTER  2 

401  RECEIVER  1 

503  COMMAND  SIG  COND  2 

603  DIPLEXER  1 


UNIT  UNIT  UNIT 

WEIGHT  VOLUME  POWER 

8.4  .7  0.0 

2.0  .0  .5 

2.1  . .0  10.9 

3.9  .1  6.3 

1.5  .0  .9 

3.1  .0  1.0 


o£b~\N 


TELES AT-D  CC3-1-36 


* * * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

UNI  T 

UNIT 

UNIT 

IDENT  TYPE 

NO. 

WEIGHT 

VOLUME 

POWER 

103  SHim  REGULATOR 

6 

4.2 

.1 

0.0 

213  BATTERY 

2 

17.2 

, L 

0.0 

303  BATTERY  CHARGER 

2 

3.5 

. 1 

0.0 

1202  POWER  CONTROL 

1 

11.6 

• 3 

0.0 

WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  290*0 

STABILITY  AND  CONTROL  27.6 

AUXILIARY  PROPULSION  68.3 

DATA  PROCESSING  21.2 

COMMUNICATIONS  24.6 

BATTERIES  34.? 

POWER  CONTROL  43.7 

CONVERTERS  15^9 

SOLAR  ARRAY  43I0 

HARNESS  42.1 

STRUCTURE  181.1 

THERMAL  CONTROL  26.4 

„ DRY  WEIGHT  018.3 

PROPELLANT  140^2 

SATELLITE  ADAPTER  39*7 


TOTAL  LAUNCH  WEIGHT 


998.2 


lefr-l/V 


TELESAT  F/0  CC3-1-37 


* * * SYSTEM  DESCRIPTION  DESIGN  NUMBER  1 * * ♦ * 

STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

ilt  POINTING  ACCURACY  " .400000(DEG.  J 

AUXILIARY  PROPULSION 

CONFIGURATION  HONOPROPELL ANT 

_ TOTAL  IMPULSE  « 26175. (LB-SEC) 

OAI^,f^9C1E?5ING  AND  INSTRUMENTATION 

CDr^§H?^IIS^’".“.SPECIAL  PURPOSE  PROCESSOR  I 
CDPI  TABLEPERArIDNS  RATE  " O.CIPS) 

NUMBER  OF  COMMANOS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUM8ER  OF  SUBFRAMES 
SUBFRAME  RATE 

COMMUNICATIONS^  “°R0S  RER  SU8FR4',E 

E°PRI  M ARY**  DOWNLINKED  A TAER  A TE**i»~E**  ********  A"IK5S8|  K BPS  , 

6UCtricaiTpoS™nlink  data  rafe  ■ o:ooo!kbpsI 

CONFIGURATION  ^ - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


ENGINEERING 


DATA  MISSION  EQUIPMENT  DATA 
32*  O* 

256.  0. 

13.  0. 

8«  0. 

18  o 0. 

, .1250  0.0000 

64  • 0. 


506.64 

210.74 

40.00 

681.68 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
,,  BEGINNING  OF  LIFE  POWER 

VEHICLE  SIZING 

CONFIGURATION  CYLINDER 

WET  SATELLITE  WEIGHT  - 1761.6  LBS 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  80.5  IN.<  2.04 

MISSION  EQUIPMENT  26.0  IN.I  .66 

TOTAL  SATELLITE  106.5  IN.<  2.70 

MOMENTS  OF  INERTIA  (SLUGS+FT*^  > IXX  «* 

X-C6 

„ CENTER  OF  GRAVITY  66.6  IN.(  1.69 

RELIABILITY  ^ 

CONFIGURATION  - - SINGLE  SYSTEM 

MISSION*IEIFiflME**C*"I**ATE**** 

DURATI0H 


§STff 

AMP-HR 

WATTS 


t 799.0  KG) 


M) 

M) 

M) 


M) 


120.0 

43e3 


LAUNCH  WEIGHT 
HEIGHT 


■*  1844.4  LBS  ( 836.6  KGS 


591.2 


19323. /19323./ 
60.0 (MO) 
50.0 (MO) 
.622 


0.0 


0.0 


IN.  ( 
IN . ( 

IYY  «* 
Y-CG 
IN.  ( 


3.05 

1.10 


M) 

M) 


120.0 

43.3 


WIDTH 
IN.  ( 
IN.  ( 


3*05 

1.10 


MS 

M) 


3145297.1  IZZ  « 


0.00  M) 


3145297.1 
Z-CG 


0.0  IN. { 0.00  MS 


•ZZb-l/\ 


TELESAT  F/D  CC3-1-37 


♦ + SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTRCL 

CONFIGURATION  - - SPIN  CONTROL 
EQUIPMENT  CODE ’IDENTIFIER  203 
EQUIPMENT  QUANTITIES  i 

WEIGHT  39*5 A LBS 

RELIABILITY 
I ERR  0 


303  A03  603 

2 12 
VOLUME 
.95  90 


803  1A 1 3 
3 1 

1.62(FT**3) 


AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 

EQUIP  El!  NT  §S?nM?!eN?IFIEI!  Sit  832  "i  l°°?  '9?  2°!  lllf 
WEIGHT  229*78  LBS  VOLUME  6,12IFT**3) 

DRY  WEIGHT  72 • A3( LBS ) » EXPENDABLE  WEIGHT  ” 

RELIABILITY  .8986 

I ERR  11 

AN0  instrumentation 


WEIGHT 


21.10  LBS 


RELIABILITY 
IERR 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED 
EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  26.12 
RELIABILITY 


VOLUME 
.9668 


IERR*************** 


LINK-COMMON  ANTENNAS 
202  103  306  A01 

. 1 1 , 2 1 
LBS  VOLUME 

.9715 


•39(FT**3) 


503  603 

3 1 

•9AtFT**3> 


ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  167.82 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

1IGHT  . 560.00 
•LIABILITY 


r! 


BODY 

103 

11 

IQS 


LBS 


MOUNTED  SOLAR  ARRAY 
239  315  1202 

2 2 1 

_ VOLUME  2.72CFT**3) 

77,i(LQSl#  SOLAR  ARRAY  WEIGHT 
• BA  A6 


VOLUHE 

.9000 


22«15(FT**3) 


POWER  REQUIREMENT 


518  701  1203  603 

l 2 1 - 1 ' 

POWER  REQUIREMENT 
157.3AUBS) 


POWER  REQUIREMENT 

POWER  REQUIREMENT 

POWER  DISSIPATION 
103.6 (LBS ) 

POWER  REQUIREMENT 


9. A WAT, 
1.0  WAT1 

10.5  WAT1 

19.5  WAT1 

AO .4  WAT1 
A90*b  WAT1 


TELESAT  F/0  CC3-1-3? 


* * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER' 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


14.3  (FT*«-2). 

1401 • 2 ( BTU/HR ) . 

39173. 8(WATT~IN). 
6.7  (FT) 

72.0  ( BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


WEIGHT 

3L.9 

7.0 

1.8 

9.1 


I ERR 


TOTAL 

iioooiom 


STRUCTURES 

SKIN  THICKNESS  .018  (IN) 

STRINGER  NO. . THICKNESS. HT. 

FRAME  NO..THICKNESS.HT. 

GRID  BEAM  THICKNESS 

ENOCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P 
AVERAGE  HEAT  LOAD 


(LBS) 


1.4  (FT»*2) 
15.7  (FT**2) 
123.8 (BTU/HR) 
1525.0 ( BTU /HR) 

1377.6  (WATT-IN) 

1672.6  (BTU/HR) 


49.7 


240.  . 

6.  * 

.150  (IN).  * SPACING 

.030  ( IN).  CENTER 
135.6  (LBS) 

0.0  (LBS) 

82.8  (LBS) 


81910.347 
.151 


4.238 

0.000 


(IN). 

(IN). 

(IN). 

(IN). 


HEIGHT 

AFT 


• 526 
.756 
!•  119 
. 030 


if  SI 

JlN) 

(IN) 


TELESAT  F/0  CC3-1-3? 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * * * * 

STABILIZATION  AND  CONTROL  ...... 


IOENT  TYPE 
203  VALVE  DRI VER  ASSY 
303  SUN  SENSOR 
A03  NUTATION  DAMPER 
603  CONTROL  ELECTRNCS 
803  EARTH  SENSOR 
I A 13  POWER  CONVERTER 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 

1 1.6  .1  5.9 

2 ■ .3  .0  .0 

1 2.8  .3  0.0 

2 7. A .A  3.5 

3 1.3  .0  0.0 

1 15.9  .A  0.0 


AUXILIARY  PROPULSION 

IDENT  TYPE 
83A  THRUSTER 
83A  THRUSTER  . . ... 
906  ISOLATION  VALVE 
1003  FILTER 
A99  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1118  TANK 
518  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  ♦ VENT  VALVE 


UNIT  UNIT  UNIT 

WEIGHT  VOLUME  POWER 
.7  .0  .1 

.7  .0  .1 

.7  .1  0.0 

.5  .1  0.0 

A * 1 .A  0.0 

6.0  .6  0*0 

10.2  1.3  0.0 

16.2  L.O  0.0 

.2  .0  0,0 

« 2 .0  0.0 

.1  .0  0.0 


DATA  PROCESSING  AND  INSTRUMENTATION  11UT, 

UNIT  UNIT  UNIT 
IDENT  TYPE  NO.  WEIGHT  VOLUME  POWER 

203  DIGITAL  TELEMETRY  1 8.9  .2  3.0 

A03  COMMD  OECOO+DISTR  1 12,3  .2  7.5 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103  8ASEBN0  ASSY  UNIT 
306  TRANSMITTER 
A01  RECEIVER 
503  COMMAND  S IG  CON0 
603  DIPLEXER 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 
1 8. A .7  0.0 

l 2.0  .0  .5 

? 2.1  .0  10.9 

L 3 .9  .1  6.3 

3 1.5  .0  ,9 

L 3.1  .0  1.0 


TELESAT  F/0  CC3-1-37 


* * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IOENT  TYPE 
103  SHUNT  REGULATOR 
239  BATTERY 
315  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT  UNIT  UNIT 
NO.  WEIGHT  VOLUME  POWER 


11  4.2 

2 43.0 

2 12.0 
1 11.6 


.1 
.2 
. 3 
• 3 


0.0 

0.0 

0.0 

0.0 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  560.0 

STABILITY  AND  CONTROL  23.6 

AUXILIARY  PROPULSION  72.4 

DATA  PROCESSING  21.2 

COMMUNICATIONS  26.1 

BATTERIES  86.0 

POWER  CONTROL  81.8 

CONVERTERS  15.9 

SOLAR  ARRAY  103.6 

HARNESS  77.1 

STRUCTURE  486.7 

THERMAL  CONTROL  49.7 

DRY  WEIGHT  1604.2 

PROPELLANT  157.3 

SATELLITE  ADAPTER  02.8 


TOTAL  LAUNCH  WEIGHT  1844.4 


Vi-434, 


CANADIAN  DIRECT  BRDCST  CC3-1-39 


• in  u u uaj  ui\  i i 

O.T  IRS) 


♦ * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  l * * * * 

STABILIZATION  AND  CONTROL 

E*^oM^.rrcH  "MENTu" 

C0rSI?!JR^nP,Nc7  “ monopropellant 

DAcnLPrrfifii?J^  1 NSTRUMENTATlONSGC ' 

pi'ocis5®-!Dri” 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORO  LENGTH 

co««uN?yi!f!gN?F  wcrds  per  subfr4ne 

copoJ«y55,rnSSMrT^uS!f!E?.WNK'co,,NON  »ntennas 

?PPiO»TC°pnK!liIrLDAlT.RSIIc"  25  6. 0001  KBPS) 

6UcfR[CRLT?oE€°RNLINK  0414  R4TE  ' O.OOOIKBpI) 

CONFIGURATION  r - SHUNT  AND  0 ISCHARGE ^REGULATION  - PADDLE  HOUNTEO  SOLAR  ARRAY 


ENGINEERING 


DATA 

32. 

256. 

125. 

a. 

A • 

l.OODO 

64. 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 

0. 

0. 

0.0000 

0. 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
„ BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION-—  - CYLINOER 


970.92 

111.06 

132.00 

1414.15 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


WET  SATELLITE  WEIGHT  ■ 
DIMENSIONS 
EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


1752.4  L8S 
LENGTH 

40.5  IN. ( 1.03 

25.7  IN. ( .65 

66.2  IN. ( 1.68 

(SLUGS*FT+*2)  IKX  • 
X*-CG 

33.5  IN. ( .05 


C 794.9  KG) 


REU$f?LT!?Y°F  °R4mY  ' 

CONFIGURATION  SINGLE  SYSTEM 

S?§lf^ptE5flff/llNCLIN4T‘™ 

rnI£?aSi^!J?k  0UR4T,0N 


M) 

M) 

M) 


H) 


67.5 

42.0 


LAUNCH  WEIGHT 
HEIGHT 


- 1816.2 


I N.  ( 
IN.  { 


1.71 

1.09 


M) 

Ml 


67.5 

42*8 


LBS  ( 
WIDTH 


023.6  KG) 


IN.  ( 
I N.  ( 


1.71 

1.09 


376.0  IYY_»  1068487.8  IZZ  * 1077025.9 

Z*CG 

0*0  IN.  ( 0.00 


0.0 


L I 1 

Y-CG 

IN. 


( 0.00  H) 


M) 

Ml 


Nl 


19323. /19323,/ 
60.0 ( MO) 
49.8 (MO) 
.605 


0.0 


1 A 


CANADIAN  DIRECT  BRDCST  CC3-1-39 


* * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  l * * * * 


STABILIZATION  AND  CONTROL 

9 Sriv 0N  — MASS  expulsion  with  pitch  momentum  wheel 

EQUIPMENT  CODE  IDENTIFIER;  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  2 

WEIGHT  58.40  LBS 
RELIABILITY 
IERR  10 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  813  834 

EQUIPMENT  QUANTITIES  18  6 

WEIGHT  360.09  LBS 
DRY  WEIGHT 
RELIABILITY 
IERR  1 


98 .03 ( LB  S ) » 
.8862 


2 

VOLUHE 

9856 


907  1003 
5 9 

VOLUME 


1.77(FT’>*3) 


499  203  1130 

2 1 2 
10.45(FT**3) 


EXPENDABLE  WEIGHT 


POWER  REQUIREMENT 


509  701  1203  603 

12  11 
POWER  REQUIREMENT 
270 .85 ( LBS) 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

EQUIPMENT  CODE  IDENTIFIER  203  403 

Equipment  quantities  i “1 


WEIGHT  21.18 
RELIABILITY 
IERR 

COMMUNICATIONS 

CONFIGURATION  UNIFIED 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  35.64 
RELIABILITY 


I ERR*4,  + 4<‘**4**+4**»* 


LBS  VOLUME 

,9668 


LINK-COMMON  ANTENNAS 
202  106  327  401 

12  2 2 
LBS  VOLUME 

• 9397 


.39(FT**3) 


503  605 

3 2 

1.05<FT**3> 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


ELECTRICAL  POWER 

llHf5alKtT§§^;f5f^“”E«N^^SC"^GE2gSG0^IS10?oI  p*DDlE  *m  S0L‘* 

EQUIPMENT  QUANTITIES  4 11  4 4 1 

• WEIGHT  301.09  LBS  VOLUME  3.46(FT**3& 

RH^!I!imCHT  ”e8UBS>*  saUR  *RR"  MEtoAT 

MISSION  EQUIPMENT 

LBS  VOLUME 

RFI  TARTI  TTY  .9000 


2lo36<FT**3) 


POWER  DISSIPATION 
77.3 (LBS ) 


POWER  REQUIREMENT 


78.9  WATTS 
#3  WATTS 

10.5  WATTS 

25.5  WATTS 

163.9  WAffS 
750.0  WATTS 


-l/\ 


CANADIAN  DIRECT  BROCST  CC3-1-39 


y ♦ SUBSYSTEM  DESCRIPTIONS  {CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER' 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


29.5  ( FT**2)  , 

2818.9(BTU/HR). 

O. 0( W ATT— IN ) , 
4.1  (FT) 

103.0  (BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (ACTIVE) 


UNIT 


IERR 


TOTAL 

nooooion 


WEIGHT 

13.7 

4.3 

2.6 

62.2 

02T9 


STRUCTURES 

SKIN  THICKNESS  .019  ( IN) 

STRINGER  NO.,THICKNESS,HT. 

FRAME  NO.»THICKNESS,HT. 

GRIO  BEAM  THICKNESS 

ENDCOVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


.9  ( FT++2) 
30.4  ( FT** 2) 
90.0  t BTU/HR) 
2908. 9( BTU/HR) 
669.0(WATT-IN) 
2950.1  (BTU/HR) 


174,  , 81910.347 

5.  * .117 

.166  ( IN),  SPACING  4.687 

.030  (IN),  CENTER  0.000 

158.9  (LBS) 

28.0  (LBS) 

63.8  (LBS) 


(IN), 

.1409 

(IN), 

.587 

(IN), 

„ HEIGHT 

2.344 

(IN), 

AFT 

• 030 

IN) 

IN) 

IN) 

IN) 


U\ 


CANADIAN  DIRECT  BRDCSt  CC3-1-39 


* 4> 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * * + * 


STABILIZATION  ANO  CONTROL 

UNIT 

UNIT 

UNIT 

IDENT  TYPE 

NO. 

WEIGHT 

VOLUME 

POWER 

1601 

VALVE  DRIVER  ASSY 

2 

1.6 

• Z 

1.0 

2203 

CONTROL  EL6CTRNCS 

2 

7.1 

.1 

62.0 

1815 

EARTH  SENSOR 

2 

15  .4 

.5 

15.6 

1303 

REACTION  WHEEL 

2 

5.L 

• 1 

• 3 

AUXILIARY  PROPULSION 

UNIT 

UNIT 

UNIT 

IDENT  TYPE 

NO. 

WEIGHT 

VOLUME 

POWER 

818 

THRUSTER 

18 

.4 

.0 

0.0 

334 

THRUSTER 

6 

.7 

.0 

.1 

907 

ISOLATION  VALVE 

5 

1*3 

• 1 

0.0 

1003 

FILTER 

9 

.5 

.1 

' 0..0 

499 

PRESSURE  REGULATR 

2 

4.1 

• 4 

0.0 

203 

ISOLATION  VALVE 

1 

6.0 

« 6 

0.0 

1130 

TANK 

2 

17.3 

3.  2 

0.0 

509 

TANK 

1 

16.0 

9 6 

0.0 

701 

RELIEF  VALVE 

2 

.2 

.0 

0.0 

1203 

FILL  ♦ DRAIN  VALV 

1 

.2 

.0 

0.0 

603 

FILL  + VENT  VALVE 

1 

0 X 

.0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 
_ _ UNIT  UNIT  UNIT 


IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203  DIGITAL  TELEMETRY 

1 

0 .9 

.2 

3.0 

403  COM  HD  DEC  OD+DISTR 

1 

12.3 

. 2 

7.5 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

202  ANTENNA 

1 

0.4 

.7 

0.0 

106  BASE  BNO  ASSY  UNIT 

2 

2.0 

• 0 

0.0 

327  TRANSMITTER 

2 

4.7 

• 0 

18.0 

401  RECEIVER 

2 

3.9 

.1 

6.3 

503  COMMAND  SIG  COND 

3 

1.5 

• 0 

.9 

605  DIPLEXER 

2 

, .7 

• 0 

• 3 

CANADIAN  DIRECT  BRDCST  CC3-1-39 


* * * ASSEMBLY  DESCRIPTIONS  ICONTINUEOJ 

ELECTRICAL  POUER 

IDENT  TYPE  NO.  WEI( 

606  DISCHGE  REGULATOR  * < 

5|0  SHUNT  REGULATOR  11  J 

260  BATTERY  4 A 1 

. 650  BATTERY  CHARGER  4 < 

702  POWER  CONTROL  1 ^ 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 

STABILITY  AND  CONTROL 

AUXILIARY  PROPULSION 

DATA  PROCESSING 

COMMUNICATIONS 

BATTERIES 

POWER  CONTROL 

SOLAR  ARRAY 

HARNESS 

STRUCTURE 

p«agMfCHI 

SATELLITE  ADAPTER 


WEIGHT 

540.0 
58.4 

98.0 
21.2 
35.6 

190.1 
111.0 

77.3 

75.0 

179.1 
12.8 
82.9 

1681.5 

270.9 

63.8 


TOTAL  LAUNCH  WEIGHT  1816*2 


Ml-  HM! 


DISASTER  WARNING  CSl-1-1 


* * SYSTEM  DESCRIPTION  DESIGN  NUMBER  l * * * * 

STABILIZATION  AND  CONTROL 

CL,pnlwT?wrI?rrMD7/-v  S S -EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

POINTING  ACCURACY  ■ . 200000  ( DEG. ) 

AUXILIARY  PROPULSION  1 

CONFIGURATION  - - MONOPROPELLANT 
- TOTAL  IMPULSE  « 48132.  (LB-SEC ) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (OTU) 


COMPUTER  OPERATIONS  RATE 
COPI  TABLE 

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SJBFRAME  RATE 

„ NUMBER  OF  WORDS  PER  SUBFRAME 

COMMUNICATIONS 

CONF  10N  ~ - UNIFIED  LINK-COMMON 

PRIMARY  DOWNLINK  DATA  RATE  ■ 
r^StPARATE  DOWNLINK  DATA  RATE  « 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE 


0*  C IPS  > 


ENGINEERING 


DATA  MISSION  EQUIPMENT  DATA 
32  • Q, 

256.  0. 

125.  Ot 

S«  o. 

4.  0. 

1.0000  0.0000 

64.  0. 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  UF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDER 


2681.92 

329,67 

400.00 

4197.53 


ANTENNAS 
256, 000(KB PS ) 

0 . 000 (KB  PS ) 

REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


ISTI? 

AMP-MR 

WATTS 


WEIGHT  *> 


EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENIS  OF  INERTIA 


GRAVITY 


CENTER  OF 
REI.IAB  ILITY 

CON F IGURAT  ION 

SlgSSirEMHmi 

MEAN  MISSION  DURATION 
RELIABIL  ITY 


2691.5  LBS 
LENGTH 

45.3  I N . ( 1.15 

25.0  I N . ( .64 

70.3  I N . ( 1.79 

(SLUGS  *FT**2 ) IXX  - 

X-CG 

33.5  IN. ( ,85 


( 1220.8  KG) 


M 

M) 

M) 


M) 


ia^nch„we IGHT 


IGHT 


* 2783.8  LBS  ( .1262.7  KG 


75.4  I N • ( 
41.7  IN.t 


1:21 


M) 

Ml 


US 


WIDTH 
IN.  j 


7 IN 


1.92 

1.06 


HI 


2321  .7 


SINGLE  SYSTEM 
NCL INAT10N 


19323./ 19323./ 
60*0 (MO) 
49.5 ( MO) 
.605 


0,0 


0.0 


IYY  • 
Y-CG 
IN  • ( 


1862565.2 

0.00  M) 


IZZ 


10916960.9 
Z-CG 


0.0  I M. ( 0.00  M) 


-/A 


01SASTER  WARNING  CSl-l-l 


i 4 % 


* 

x> 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  l * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION NASS  EXPULSION  WITH 


EQUIPMENT  CODE  IDENTIFIER  1601 
EQUIPMENT  QUANTITIES  3 

WEIGHT  60,00  LBS 
RELIABILITY 
IERR  .10 


PITCH  MOMENTUM  WHEEL 


2203  1815  1303 
2 2 2 
VOLUME 
.9903 


AUXILIARY  PROPULSION 

configuration MONOPROPELLANT 


EQUI  PMEN  T 
EOUI  PMENT 


CODE  IDENTIFIER 
QUANTITIES 
WEI6HT  369.69 
ORY  WEIGHT 
RELIABILITY 
IERR 


818 

18 

IBS 


834 
6 


93 . 03 ( LBS  ) » 
.9157 

1 


907  1003 
5 9 

VOLUME 


1 .931FT++3) 


499  203  1130 

1o!a5(FT+*3)2 


EXPENDABLE  WEIGHT 


POWER  RFOUTREMENT 


509  701  1203  603 

12  11 
POWER  REQUIREMENT 
271.651  LBS ) 


DATA  PROCESSING 
CDNF  1GURAT  ION 


EQUI  PMENT 
EQUI  PMENT 


AND  INSTRUMENTATION 

r_S?tCIAL  PURPOSE  PROCESSOR  (DTUI 


CODE  IDENTIFIER 
QUANTITIES 
WEIGHT  21.18 
RELIABILITY 
IERR 


203  403 

l 1 

LBS  VOLUME 

.9668 


COMMUNICATIONS 

CONF  1GUR AT  ION 


CA..,nuri.r-;-M  UNIFIED  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  202 
EQUIPMENT  QUANTITIES  1 

WEIGHT  37.64  LBS 
RELIABILITY 
I ERR  fc** *****+*♦♦**% 


106  327  401 

3 2 2 

VOLUME 
.9949 


•39( FT**3) 


503  605 

3 2 

1 *0B( FT++31 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


ELECTRICAL  POWER 

Rmtc  H0UNTED  sal*R  *RR*Y 

EQUIPMENT  QUANTITIES  8 11  8 B 2 

hapwp«  L8S  VOLUME  10.11<FT**3I 

RELIABILITY6^1  125.8<LBS)#  SOLAR  ARRAY  WEIGHT 

MISSION  EQUIPMENT  ‘ 

R^ffiiLI??0-00  L6S  .900V00LUHE 


19.78(FT**3) 


POWER  DISSIPATION 
229.61  LBS I 


POWER  REQUIREMENT 


78.9  WATTS 
.3  WATTS 

10.5  WATTS 

25.5  WATTS 

486.6  WATTS 
2660.0  WATTS 


SAA-/A 


DISASTER  WARNING  CSl-1-1 


* * + SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER' 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


94*7  (FT**2), 
9189,1 (BTU/HR), 


0.0 (WATT- 
9. A (FT) 
103.0  ( BTU) 


IN  )j 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (ACTIVE) 


UNIT 


IERR 


TOTAL 

1100001011 


WEIGHT 

15.6 

9.6 

2.6 

155.9 

~170T2 


STRUCTURES 

SKIN  THICKNESS  .023  ( IN) 

STRINGER  NO., THICKNESS, HT. 

FRAME  NO.,THICKNESS, HT. 

GRID  BEAM  THICKNESS 

ENDCCVER  THICKNESS-  FORWARD 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT . 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


.9  (FT**2) 
95.6  ( F T * * 2 1 
90 .0 ( BTU/HR ) 
9279.1 IBTU/HR) 
7L1.7(WATT-IN) 
9963.2  (BTU/HR) 


166.  , 

81910.397 

(IN), 

• 980 

(IN) 

5.  , 

.138 

( IN)  , 

.690 

UN) 

.206  (IN), 

SPACING 

5.790 

( IN)  , 

HEIGHT 

2.895 

(IN) 

.030  (IN),  CENTER 

0.000 

(IN), 

AFT 

.030 

UN) 

273.7  (LBS) 

53.3  (LBS) 
92.9  (LBS) 

i?hb  -I a 


DISASTER  WARNING  CSl-1-1 


t * * ASSEMBLY  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * + + 


STABIL  IZATIQN 


CONTROL 


IDENT  TYPE 

1601  VALVE  DRIVER  ASSY 
22 OB  CONTROL  ELECTPNCS 
1815  EARTH  SENSOR 
1303  REACTION  WHEEL 


UNIT 

WEIGHT 

1.6 

7.1 
15.4 

5.1 


UNIT 

VOLUME 

.2 

.1 

.5 

.1 


UNIT 

POWER 

1.0 

62.0 

15.6 

.3 


AUXILIARY  PROPULSION 


IDENT  TYPE 
818  THRUSTER 
8 3 A THRUSTER 
907  1 5 CLATIQN  VALVE 
1003  FILTER 
499  PRESSURE  R EGULATR 
203  ISOLATION  VALVE 
1130  TANK 
509  TANK 

701  RELIEF  VALVE  , , t< 
1203  FILL  + DRAIN  VAlV 
603  FILL  ♦ VENT  VALVE 


8 3 A 
907 
1003 
499 
203 
1130 
509 
701 
1203 
603 


UNIT 
WE  IGHT 
• A 
.7 
1.3 
.5 
4.1 
6.0 
17.3 
16  .0 
.2 
.2 
.1 


UNIT 

VOLUME 

.0 
.0 
.1 
• 1 
.A 
.6 
3,2 
.6 
• 0 
.0 
.0 


UNIT 

POWER 

0,0 

.1 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.o 

0.0 

0.0 


DATA  PROCESSING 


INSTRUMENTATION 

UNIT  UNIT  UNIT 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMO  DECODED  IS  TR 


NO.  WEIGHT  VOLUME  POWER 
1 8,9  ,2  3.0 

1 12.3  .2  7.5 


COMMUNICATIONS 

IDENT  'TYPE 
202  ANTENNA 
106  8ASEBND  ASSY  UNIT 
327  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
605  OIPLEXER 


UNIT 

WEIGHT 

8.4 
2.0 
4.7 
3.9 

1.5 
.7 


UNIT 

VOLUME 


UNIT 
POWER 
0.0 
0.0 
18.0 
6.3 
.9 
• 3 


_?A/r-lA 


DISASTER  WARNING  CSl-1-1 


* * * ASSEMBLY  DESCRIPTIONS  ICONTINUED) 


ELECTRICAL  POWER 

IOENT  TYPE 
A 1 2 DISCHtiE  REGULATOR 
532  SHLNT  REGULATOR 
269  8ATTERY 
650  BATTERY  CHARGER 
702  POLER  CONTROL 


11 


B 


8 

2 


UNIT  UNIT  UNIT 

WEIGHT  VOLUME  POWER 
16  . A .A  0*0 

6.5  .1  0.0 

71.3  .A  0.0 

9.7  .2  9.0 


WEIGHT  SUMMARY 


NAPE 

weight 

MISSION  EQUIPMENT 

500.0 

STABILITY  AND  CONTROL 

60.0 

auxiliary  propulsion 

98  .0 

DATA  PROCESSING 

21  .2 

COMMUN  1C  AT  IQ  NS 

37.6 

BATTER  IE S 

570.2 

POWER  CONTROL 

2 98  .7 

SOLAR  array 

229.6 

HARNESS 

125.3 

STRUCTURE 

262  .3 

SOLAR  ARRAY  DRIVE 

38  .1 

THERMAL  CONTROL 

178  .2 

DRY  WEIGHT 

2A19.3 

PROPELLANT 

271.7 

SATELLITE  ADAPTER 

92. A 

TOTAL  LAUNCH  WEIGHT  27B3.B 


INMARSAT  CS2-1-1 


* * SYSTEM  DESCRIPTION' DESIGN  NUMBER  l * * * * 


< 

< 

S' 


STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

POINTING  ACCURACY  - • 4000001  DEG.  ) 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 

TOTAL  IMPULSE  ■ Z3324. (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMPUTER  OPERATIONS  RATE  =»  O.(IPS) 

C D FI  TABLE  ENGINEERING 

MUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WURO  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
IC  AT  IONS 

1GUR AT  ION UNIFIED  LINK-COMMON 

1MARY  DOWNLINK  DATA  RATE  « 

FARATE.  DOWNLINK  DATA  RATE  - 
IGAL  POWER 

1GURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


COMMUN 

CONE 

PR 

Sfc 

ELECTK 
CON  F 
PO 
TO 
IN 
BE 

VEHICL 
CUN  F 
Wfc 
D I 


MO 

CE 

RELI AB 
CON  F 
AP 
MI 

ft 


DATA 
32. 

256. 

13. 

B. 

18. 

,.•125° 
64  • 


MISSION  EQUIPMENT  DATA 

0. 


8: 


0. 

0. 

g.0000 


ANTENNAS 

32,000(KBPS) 
0 .000 { KB  PS  ) 


WER  REQUIREMENT 
TaL  SOLAR  ARRAY  AREA 
STALLED  BATTERY  CAPACITY 
GINNING  UF  LIFE  POWER 
t SIZING 

JGUR  AT  I ON  - - CYLINDER 
I SATELLITE  WEIGH!  ° 
PENSIONS 
EQUIPMENT  BAY 
MISSION  EQUIPMENT 
10TAL  SATELLITE 
MENTS  OF  INERTIA 


307.75 

161.29 

34.00 

521.72 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


( 


1154.9  LBS 
LENGTH 

66.6  I N * ( 1.69 

10.6  IN.  ( .47 

85.2  I N • ( 2.16 

(S LUGS *FT* *2 ) IXX  * 
X-CG 

47.8  IN . { 1.21 


523.9  KG) 


NTER  OF  GRAVITY 
ILITY 

IGUR AT  ION SINGLE  SYSTEM 

CGEE/PERIGEE/INCL IN AT ION 
SS ION  LIFETIME 


M) 

M) 

M) 


M) 


LAUNCH  WEIGHT 
HEIGHT 


• 1209.1 


111.0  IN. I 2.82  M)  lli.O 

31.0-  IN. < .79  M)  31.0 


LBS  ( 
WIDTH 
IN. I 
IN.  ( 


548.4  KG) 


2.82 

*79 


347.1  IYY  » 1615038.4  111  - 

Y-CG 

0.0  I N • C 0.00  M) 


1615038.4 
Z— CG 
0.0  IN.  < 0.00 


M) 

M) 


Ml 


DURATION 


19323. /19323*/ 
60.0180) 
51.0 ( MU) 
.616 


0.0 


V/-  VV7 


I NMARSAT  CS2-1-1 


* * SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  X * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  43.50  LBS 
RELIABILITY 
I ERR  0 


303  403  603 

112 
VOLUME 
.9618 


AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  .834  834  906  1003 
EQUIPMENT  QUANTITIES  6 2 5 9 

WEIGHT  208.54  LBS  VOLUME 


URY  WEIGHT 
RELIABILITY 
I ERR 


63.33<L8S)> 

.8260 

11 


806  1413 
2 1 
1 *80( FT**3) 


499  203  1118 

112 
5.72(FT**3> 


EXPENDABLE  WEIGHT 


AND 


DATA  PROCESSING 

CONFIGURATION  - - SPECIAL 
EQUIPMENT  CODE  IDENTIFIER 

QUANTITIES 

WEIGHT  21.18 
RELIABILITY 
I ERR 


INSTRUMENTATION 
PURPOSE 


EQUI  PMENT 


203 

1 

LBS 


PROCESSOR  CDTUJ 
403 
1 

VOLUME 
.9668 


.391  FT**3» 


COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK” 

EQUIPMENT  CODE  IDENTIFIER  202 
EQUIPMENT  QUANTITIES  1 

WEIGHI  24.62  LBS 
RELIABILITY 
I ERR  *•♦*** ********** 


•COMMON  ANTENNAS 
103  306  401  503 

12  12 
VOLUME  *92( 

.9601 


603 

fK*3> 


ELECTRICAL  POWER 

CON  F IG  UR  AT  I ON SHUNT  - 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  141.71 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  205.00 
RELIABILITY 


BODY 

103- 

9 

LBS 


LBS 


MOUNTED  SOLAR  ARRAY 
233  315  1202 

2 VOLUME  ^ 2 .441 FT**3) 

51.8  (LBS  ) r SOLAR  ARRAY  WEIGHT 
.9275 


VOLUME 

.9000 


8 .121 FT**3) 


POWER  REQUIREMENT 

518  701  1203  603 

12  11 
POWER  REQUIREMENT 
140.201  LBS ) 

POWER  REQUIREMENT 

POWER  REQUIREMENT 

POWER  DISSIPATION 
79.3ILBS) 

POWER  REQUIREMENT 


10.4  WATTS 
1.0  WATTS 

10.5  WATTS 

19.5  WATTS 

30.9  WATTS 
330.0  WATTS 


3bb~l A 


INMARSAT  CS2-1-1 


► * * SUBSYSTEM  DESCRIPTIONS  ( CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER’ 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


10.8  (FT**2)» 
1052,2  (B  TU/HR ) , 


23738 


XSlAftGkEniAT°l,8IoMCE 


72.1  (BTU) 


THERMAL  CONTROL  WEIGHT 

- , * . . . „ UNIT  WEIGHT  (LBS) 

INSULATION  24*6 

HEAT  PIPES  5,6 

PHASE  CHANGE  MATERIAL  1.8 

RADIATOR  (PASSIVE)  6.9 


I ERR 


TOTAL 

1100010111 


38,9 


STRUCT  IRES 

SKIN  THICKNESS  .014  (IN) 

STRINGER  NO., THICKNES S, HT . 

FRAME  NO.  .THICKNESS,  HT. 

GRID  BEAM  THICKNESS 

ENDCCVER  THICKNESS-  FORWARO 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
AOAPTER  WEIGHT 


ifcS  ffJKil 
•llDrSIBIH/HRI 

( BTU/SrI 


260.  , 81 

5 , , 

.122  (IN),  SPACING 

.030  (IN),  CENTER 

120.9  (LBS) 

0.0  (L3S) 

54.2  (LBS) 


81910.347 

.129 


3.440 

0.000 


(IN), 

(IN), 

(IN), 

(IN), 


HEIGHT 

AFT 


.449 

.645 

1.720 

.030 


hfrb~\ A 


INMARSAT  CS2-1-1 


♦ * * ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 + * * * 


STABILIZATION  AND  CONTROL 
IDENT  TYPE  . NO. 

UNIT 

HEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

Z03 

VALUE  DRIVER  ASSY 

1 

1.6 

. 1 

5.9 

303 

SUN  SENSOR 

1 

. 3 

.0 

.0 

603 

NUTATION  OAMPER 

1 

2.8 

• 3 

0.0 

603 

CONTROL  ELEC  TRNCS 

2 

7.6 

.6 

3.5 

B 06 

EARTH  SENSOR  ASSY 

2 

6.1 

.1 

1.0 

1613 

POWER  CONVERTER 

1 

15 .9 

• 6 

0.0 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

HEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

836 

THRUSTER 

6 

.7 

.0 

.1 

836 

THRUSTER 

2 

.7 

.0 

. 1 

906 

ISOLATION  VALVE 

5 

.7 

. 1 

0.0 

1003 

FILTER 

9 

.5 

. 1 

0.0 

699 

PRESSURE  REGULATR 

1 

6.1 

.6 

0.0 

203 

ISOLATION  VALVE 

1 

6.0 

.6 

0.0 

1118 

T A NK 

2 

10.2 

1.3 

0.0 

518 

TANK 

1 

16.2 

1.0 

0.0 

701 

RELIEF  VALVE 

2 

.2 

.0 

0.0 

1203 

FILL  + DRAIN  VALV 

1 

.2 

.0 

0.0 

60  3 

FILL  ♦ VENT  VALVE 

1 

.1 

.0 

0.0 

DATA  PROCESSING  AND  INSTRUMENTATION 


IOENT  TYPE 

NO. 

UNI  T 
HE  IGHT 

UNIT 

VOLUME 

UNIT 

POWER 

203  DIGITAL  TELEMETRY 

1 

8.9 

.2 

3.0 

603  CO  MD  DECUD  + D ISTR 

1 

12.3 

.2 

7.5 

COMMUNICATIONS 
IOENT  TYPE 

NO. 

UNIT 

HEIGHT 

UNIT 

VULUME 

UNIT 

POWER 

202  ANTENNA 

1 

8.6 

.7 

0.0 

103  8ASEBND  ASSY  UNIT 

1 

2 .0 

.0 

. 5 

306  TRANSMITTER 

2 

2.1 

.0 

10.9 

601  RECEIVER 

503  COMMAND  SIG  COND 

1 

2 

3.9 
1 .5 

.1 

*0 

6.3 

.9 

603  OIFLEXER 

1 

3.1 

.0 

1.0' 

V/  - Vi'D 


INMARSAT  C S 2-1-1 


ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

IDENT  TYPE 
103  SHUN  F REGULATOR 
233  BATTERY 
31b  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT 

WEIGHT 

4.2 

34.2 

12.0 

11.6 


WEIGHT  SUMMARY 
NAPE 


MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMUNICATIONS 
BATTER  IE S 
POWER  CONTROL 
CONVER  IE R S 
SOLAR  ARRAY 

THERMAL  CONTROL 
ORY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

205.0 

27.6 
68  .3 
21.2 

24.6 
68.3' 
73  ,4 

H:l 
sU:i- 
ioi?  z? 

140.2 

54.2 


TOTAL  LAUNCH  WEIGHT  1209.1 


WWNH 


UNIT 

POWER 

0.0 

0.0 

0.0 

0.0 


INMARSAT  F/0  CS2-1-Z 


* *.*  SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  !■**** 


STABIL  n/jJJJS 


AND  CONTROL 

CON F IGURAT  [ ON SPIN  CONTROL 

POINTING  ACCURACY  * • 400000 [ DEG. I 

AUXILIARY  PROPULSION 

CONFIGURATION MQNOPROP6 LL  ANT 

TOTAL  IMPULSE  « 24 12 5. (L B-SEC ) 

DATA  PROCESSING  AND  INSTRUMENTATION  

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  <OTU) 

COMPUTER  OPERATIONS  RATE  - O*  I IPS  I TMCC0TM. 

CD  PI  TABLE  ENGINEERING 

NUMBER  OF  COMMANDS  „ 

NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 

CtJCONFlGURAT  ION UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATE  * £5  ! 

SEPARATE  DUWNLINK  DATA  RATE  - O.QOOtKBPSJ 

ELCUNf  iGURAr ION* SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

POWER  REQUIREMENT  458.63  WATTS 

TOTAL  5ULAR  ARRAY  AREA  190,77  SQ  FT 

INSTALLED  BATTERY  CAPACITY  40.00  AMP-HR 

BEGINNING  OF  LIFE  POWER  617,09  WATTS 


DATA 
32, 

2 56, 

13. 

a. 

18, 

,.•1250 

» 


MISSION  EQUIPMENT  DATA 

0. 

0, 

0. 

0, 

0. 

0.0000 

0. 


CONFIGURATION CYLINDER 


WET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY  „ „ 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


REU 


Hfl 


OF  GRAVITY 


1337.1  LBS  ( 606.5  KG) 

LENGTH 

72.9  IN. ( 1.65 

19.9  IN.t  .50 

92.7  IN. ( 2.36 

tSLUGS*FT*+2>  IXX  • 

X— CG 

53.1  IN.t  1.35 


M) 
M) 
M ) 

M) 


120.0 

33.1 


LAUNCH  WEIGHT 
HEIGHT 


1901.8 


IN 

IN 


:i 


3.05 
• 84 


M) 

M) 


120.0 

33.1 


t9Sn5 


WIDTH 
IN.  t 
IN.t  ' 


635. 8 KG) 


3.05 

.84 


Si 


453  .9 


t YY  « 2161411.9  III  • 

Y—CG 

,0  IN.t  0.00  H) 


216 1411*9 
Z-C6 


0.0  IN.t  0.00  HI 


CONFIGURATigN,r.-,S][NGL^T|JSTEM 


AP  LG  EE/PER  IGEE/  INCLINE 

MS'lBsHfiPMiATiw 

RE  LIABILITY 


19323. /19323./  0.0 


§8;!jflQt 


MO) 
.622 


V/- 


1N1AK5A1  h/U  C5Z-1-2 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER 


STABILIZATION  AND  CONTROL 
CONFIGURATION SPIN 


EQUI  PMi 
EQUI  PMI 


CODE  II 
QUANTI 
WEIGHT 


- SPIN  CONTROL 
IDENTIFIER  203 


RELIABILITY 

IERR 


4 3.  50 


303  403  < 

I 1 
VOLUME 
• 9618 


BO  6 1413 
2 l 
i *B0( FT  **3l 


Auxiliary  propulsion 

CONFIGURATION MONOPROPELLANT  _ 

EQUIPMENT  CODE  IDENTIFIER  834  834  906  1003  499  203  1118 

EQUIPMENT  QUANTITIES  .6  2 5 „ 9 2 ,,  1 2 

WEIGHT  217.45  LBS  VOLUME  6.12(FT+*3) 

DRY  WEIGHT  72.43{L3S>»  EXPENDABLE  WEIGHT 

RELIABILITY  .8986 

IERR  • li 


DATA  PROCESSING'  AND 
CONFIGURATION 


EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  21.18  LBS 
RELIABILITY 
IERR  1 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  (DTU) 


403 

1 

VOLUME 

.9668 


.391  FT  **3) 


^Sqn^&IjIaJiSn UNIFIED  LINK-COMMON  ANTENNAS 


iSUUAiiif 


CODE  IDENTIFIER  20 

QUANTITIES 

WEIGHT  26.12  LBS 

RELIABILITY 

IERR* ****+**+♦*+**+ 


VOLUME 

.9715 


• 94 ( FT**  3 1 


ELECTRICAL  POWER 

CONFIGURATION SHUNT  - BOOY 

EQUIPMENT  CODE  IDENTIFIER  103 
EQUIPMENT  QUANTITIES  10 

WEIGHT  163.62  LBS 
HARNESS  WEIGHT 
RELIABILITY 


MOUNTED  SOLAR  ARRAY 
239  315  1202 

2 2 1 

VOLUME  2.59(FT**3» 

58 .9 ( LBS ) » SOLAR  ARRAY  WEIGHT 
.8520 


MISSION  EQUIPMENT 

WEIGHT  250.00 , L BS  VOLUME  9.90tFT**31 

RELIABILITY  .9000 


POWER  REQUIREMENT 

518  701  1203  603 

12  11 
POWER  REQUIREMENT 
145.02CLBS) 

POWER  REQUIREMENT 

POWER  REQUIREMENT 

POWER  DISSIPATION 
93 .0 ( LBS ) 

POWER  REQUIREMENT 


10.4  WATTS 
1.0  WATTS 

10.5  WATTS 

19.5  WATTS 

36.6  WATTS 

400.0  wAtts 


SSb - 1 A 


INMARSAT  F/0  CSZ-1-2 


* * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


L CONTROL 

ATOR  AREA 

12.9 

IFT**2)» 

ER  POWER 

1257.5 

(BTU/HR)# 

PIPE 

30708.0 

(WATT-IN) 

PIPE  LENGTH 

5.8 

l FT) 

ED  ENERGY 

72.1 

{ BTU) 

HEAT 

HEAT 


THERMAL  CONTROL  WEIGHT  v 

INSULATION 
HEAT  PIPES  „ . 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT 


I ERR 


TOTAL 

1100010I1L 


WEIGHT 

23.3 
6.1 
1.8 

__8 .2 

66.3 


STRUCTURES 

SKIN  THICKNESS  .015  (IN) 

STRINGER  NO.#THICKNESS»HT. 

FRAME  NO.#THICKNESS#HT. 

GRID  BEAM  THICKNESS 

ENDCCVER  THICKNESS-  FORWARD 
LUO  1 PMfc NT  bAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT . 
ADAPTER  WEIGHT 


BATTERY  RADIATOR- AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


1.6  ( FT*+2) 
16.3  C FT**  2) 
l 23 .8 ( BTU/HR) 
1381 *3( BTU/HR) 
1199.8 (WATT- IN) 
1505.5  (BTU/HR) 


263.  * 81* 

.129  (IN),  SPACtNG 

.030  (IN)  * CENTER 
130.0  (LBS) 

0.0  (LBS) 

66.7  (LBS) 


367  ( 

IN)# 

.681 

(IN) 

1 3 B 1 

IN)# 

• 691 

(IN) 

661  i 

IN)  # 

HE  IGHT 

1*  821 

(IN) 

000  1 

IN)# 

AFT 

• 030 

(IN) 

INMARSAT  F/0  CS2-1-2 


* + ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 + * * + 

STABILIZATION  AND  CONTROL  , , , „ , 

UNIT  UNIT  UNIT 
IDENT  TYPE  * NO.  WEIGHT  VOLUME  POWER 

203  VALVE  DRIVER  ASSY  1 1.6  .1  5.9 

303  SUN  SENSOR  1 .3  .0  .0 

AO 3 NUTATION  DAMPER  1 2.8  .3  0.0 

603  CONTROL  6 L6CTRNCS  2 7. A .A  3.5 

806  EARTH  SENSOR  ASSY  2 A.l  .1  1.0 

1 A 1 3 POWER  CONVERTER  1 15.9  .A  0.0 


AUXILIARY  PROPULSION 

DENT  TYPE 
83A  THRUSTER 
0 3 A THRUSTER 
906  ISOLATION  VALVE 
.003  FILTER 

A99  PRESSURE  REGULATR 
203  I S CL  AT  ION  VALVE 
.118  TANK 
518  TANK 

701  RELIEF  VALVE 
L 20 3 FILL  + DRAIN  VALV 
603  FILL  + VENT  VALVE 


UNIT  UNIT  UNIT 

NO.  WEIGHT  VOLUME  POWER 
6 .7  .0  .1 

2 .7  .0  .1 

5 .7  .1  0.0 

9 .5  .1  0.0 

2 A.l  .A  0.0 

1 6.0  .6  0.0 

2 10.2  1.3  0.0 

1 16.2  1.0  0.0 

2 .2  .0  0.0 

1 . .2  .0  0.0 

1.1  .0  0.0 


DATA  PROCESSING  AND  I NS  TRUMEN  TATION^  y 

IDENT  TYPE  NO.  WEIGHT  VOLUME  POWER 

203  DIGITAL  TELEMETRY  1 8.9  .2  3.0 

A03  CUMMD  DECOD  + DIS  TR  1 12.3  .2  7.5 


-/A 


INMARSAT  F/0  CS2-1-2 


♦ * ASSEMBLY  DESCRIPTIONS  (CONTINUED  I 


ELECTS  ICAL  POWER 
IOENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

VOLUME 

UNIT 

POWER 

103  SHUNT  REGULATOR 

10 

4 .2 

• 1 

0.0 

239  BATTERY 

2 

43.0 

• 2. 

0.0 

315  BA  ITER Y CHARGER 

2 

12.0 

* 3 

0.0 

1202  POWER  CONTROL 

1* 

11. 6 

* 3 

0.0 

Uv 


WEIGHT  SUMMARY 
NAME 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 
COMMON  ICATIONS 
BATTtR  IcS 
PUWER  CONTROL 
CONVER  TERS 
SOLAR  ARRAY 
HARNESS 
STRUCTURE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  AO  AFTER 


weight 
^27  .6 

ll-A 

26.1 

86.0 

77.6 

15.9 
93  .8 

58.9 
418,3 

44.3 

1192,1 

145.0 

64.7 


TOTAL  LAUNCH  WEIGHT  1401.8 


VSh-l  A 


INATSAT  CS2-1-3 


* * SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * * * ♦ 

STABILIZATION  AND  CONTRCL 

5 EXPULSION  with  pitch 
POINTING  ACCURACY  ■ • 300000 ( DFG. ) 

AUXILIARY  PROPULSION 

CONFIGURATION  MONCPROPELLANT 

TOTAL  IMPULSE  * 3 03 8 0 .( LB-SEC  I 

CATA  PROCESSING  AND  INSTRUMENTATION. 
CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR 


MOMENTUM  WHEEL 


.HIPS) 


(DTUI 


ENGINEERING 


COMPUTER  OPERATIONS  RATE  « O.HIPS) 

CD£LI£2LL  ,*ouulMnc  ENGINEERING  DATA  MISSION  EQU 

NUMBER  OF  COMMANDS  32- 

NUMBER  OF  MAIN  FRAME  WORDS  bt, 

MA  IN  FRAME  SAMPLE  RATE  16. 

MIN  FRAME  WORD  LENGTH  8. 

MugMUt"*"”  ?:„ooo 

cohmun'tcations^  “ords  per  SU8fR#"E  3Z- 

co££ ISY§dTS8,N^rT7;„uE!J SiES. link-cokmcin  antennas  plus  ocwnlink 

llecI^kalpower  ^^  a^  ^"1*  126:000(K6PSI 

C0S5J!^ptSS&n;n5HU8T  Ma  DISCHJ5!i?,8ESW$T,aN  - R*°°'-E  HnuNTED  S01-*R  *RR*V 


DATA 

32. 

66. 

16. 

8. 

f^OOOO 

32. 


MISSION  EQUIPMENT  DATA 

0. 


ANTENNAS  PLUS  I 
8.0001  KBPS) 
128.000CKBPS) 


DOWNLINK 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
beginning  OF  LIFE  PCWER 
VEHICLE  SIZING 
CONFIGURATION CYLINDER 


520.28 
59.5  2 
66.00 


WATTS 
SO  FT 
AMP-HR 


757.79  WATTS 


WET  SATELLITE  WEIGHT 
DIMENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


CENTER  OF  GRAVITY 
PEL  I AB  11ITY 

CONFIGURATION  SINGLE 

APCGEE/PERIGEE/1NCL  IN AT 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


T « 1323.2  LBS  ( 

LENGTH 

39.3  IN. ( 1.00 

24.2  IN. < ,61 

63.  6 IN.  ( 1.61 

(SLUGS *FT**2  ) IXX  » 
X~C  6 

33.0  IN. ( .8* 


600.2 


65*6 

60,3 


LAUNCH  WEIGHT  « 1373.0  LBS  ( 

HEIGHT  WIDTH 


i iR:i 

IYY  * 
Y-CG 
> IN,( 


1.66  H) 

1.02  M) 

763761.9 


65,6 

60.3 


IN.  ( 
IN.  ( 


^ * wu  l f inf 

Lifetime 

5SI0N  OURATICN 


SYSTEM 

ION 


19323. /19323./ 
60.  O(MO) 

69. 6 l MOl 


lSb~\  A 


X NATS  AT  CS2-1-3 


* ♦ * SUESYSTEf  DESCRIPTIONS DESIGN  NUMBER  1 * + * * 


STABILIZATION  AND  CQNTRCL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 
EQUIPMENT  QUANTITIES  2212' 

WEIGHT  43*00  LBS  VOLUME  1.24(FT**3) 

RELIABILITY  .9418 

I ERR  10 

AUXILIARY  PROPULSION 

CONFIGURATION  MON CPR OPELLANT 

EQUIPMENT  CODE  IDENTIFIER  818  834  906  1003  499  2C3  1130 

EQUIPMENT  QUANTITIES  18  6 5 9 2 1 2 

WEIGHT  313.15  LBS  VOLUME  10.151FT**3) 

DRY  WEIGHT  95.03(LBS>.  EXPENDABLE  WEIGHT 

RELIABILITY  .8866 

IERR  11 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  t DTUJ 
EQUIPMENT  CODE  IDENTIFIER  203  203  403 

EQUIPMENT  QUANTITIES  III 


weight 


3C.11  LBS 


RELIABILITY 
IERR 

COMMUNICATIONS 

CONFIGURATION UNIFIED 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  38.92 
RELIABILITY 


VOLUME 
9505 


.54 (FT**3 ) 


I ERR+  + **♦  + ’♦  **♦♦♦*** 


LINK-COMMON  ANTENNAS 
20|  10J  3C6  40J 

LBS  1 VOLUME 
.968  3 


PLUS 

£C3 


POWER  REQUIREMENT 


509  701  1203  603 

12  11 
POWER  REQUIREMENT 
218.1KLBS) 


78.9 


POWER  REQUIREMENT 


13.5 


DOWNLINK 
6t  3 202 

1 1 
70(FT**3) 


312 

2 

POWER 


REQUIREMENT 


35.4 


ELECTRICAL  POWER 

CONFIGURATION SHUNT  AND  DISCHARGE  REGULATION  - 

EQUIPMENT  CODE  IDENTIFIER  406  515  260  650.  702 

EQUIPMENT  QUANTITIES  27221 

WEIGHT  159.35  LBS  VOLUME  1.98C FT**3) 

HARNESS  WEIGHT  58.51LBS).  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .8727 


PADDLE  MOUNTED  SOLAR  ARRAY1 


POWER  DISSIPATION 
41.4ILBS) 


MISSION  EQUIPMENT 

WEIGHT'  45C.OO 
RELIABILITY 


IBS  VOLUME 

.9000 


17.80(FT^*3l 


POWER  REQUIREMENT 


97*0 

300.0 


WATTS 

WATTS 

WATTS 

WATTS 

WATTS 

WATTS 


-/A 


INATSAT  CS2-1-3 


* ♦ + SUBSYSTEM  DESCRIPTIONS  (COMINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER, 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


14.6  (FT**2>» 

3360* 4 ( BTU/HR  )* 

0.0 (WATT- IN) t 
4.0  (FTJ 
114.6  (BTU) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE  ) 


UNIT  WEIGHT 
13.1 

4.2 
2.9 

9.3 


IERR 


TOTAL 

11C0001011 


STRUCTLRES 

SKIN  THICKNESS  .016 

STPINGER  NO., THICKNESS, HT. 
FRAME  NO., THICKNESS, HT. 

GRID  BEAM  THIC 

E NEC  OVER  THICKNESS-  FCRWAkO 
EQUIPMENT  BAY  STRUCTURE  WT. 
SOLAR  ARRAY  BOOM  AND  CRIVE 
ADAPTER  WEIGHT 


(IN) 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAO 


(LBS) 


.9  ( FT**Z ) 
15.5  ( FT*+2 ) 
90.0(BTU/HR) 
145C.4 (BTU/HR ) 
642 • 1 (WATT-IN) 
1459.5  (BTU/HR) 


29.3 


183. 

, 

81910.347 

(IN ) # 

.377 

UN) 

jjKNESS 

5 • 

, 

.108 

(IN)  , 

.541 

(IN) 

.146  (] 
.030  (1 

[NJ.  „ SPACING  4.102 

[N)»  CENTER  0.000 

( IN ) , 
(IN ) > 

HEIGHT 

AFT 

2.051 

.030 

!Sn! 

« 

118.6 

(LBS) 

WT. 

22.1 

(LBS) 

50.6 

(LBS) 

INATSAT  CS2-1-3 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER 


STABILIZATION 


CONTRCL 


KENT  TYPE 
1601  VALVE  DRIVER  AS 
2203  CONTROL  ELECT  FN 
1615  EARTH  SENSOR 
1203  REACTION  WHEEL 


UNIT 

WEIGHT 

1.6 

7.1 
15.  4 

5.1 


AUXILIARY  PROPULSION 

IEFNT  TYPE 
£18  THRUSTER 
£34  THRUSTER 
906  ISOLATION  VALVE 
1 CO 3 FILTER  „ 

499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1130  TANK 
509  TANK 

701  RELIEF  VALVE 
1203  FILL  ♦ DRAIN  VALV 
£03  FILL  ♦ VENT  VALVE 


UNIT 
WEIGHT 
.4 
.7 
.7 
.5 
4.1 
6.0 
17.3 
16.0 
.2 
• 2 
O 1 


CATA  PROCESSING  AND  INSTRUMENTATION 


KENT  TYPE 
203  DIGITAL  TELEMETRY 
203  DIGITAL  TELEMETRY 
403  CO MMD  DECOD+O ISTR 


UNIT 

WEIGHT 

8.9 

8.9 

12.3 


COMMUNICATIONS 

IDENT  TYPE 
202  ANTENNA 
103  BASEBND  ASSY  UNIT 
206  TRANSMITTER 
401  RECEIVER 

. 503  COMMAND  SIG  COND 
£03  DIPLEXER 
202  ANTENNA 
312  TRANSMITTER 


♦ * ♦ * 


UNIT 

PDWER 

1.0 

62.0 

15.6 

.3 


0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 


UNIT 

POWER 

3.0 

3.0 

7.5 


UNIT 

POWER 

0.0 

.5 

10.9 

6.3 

.9 

1.0 

0.0 


INATSAT  CS2-1-3 


;embly  descriptions 

ELECTRICAL  POWER 


(CONTINUED) 


IDENT  TYPE 
406  DISCHGE  REGULATOR 
515  SHUNT  REGULATOR 
260  BATTERY 
650  BATTERY  CHARGER 
702  POWER  CONTROL 


UNIT 
WEIGHT 
9.8 
2.3 
4 7.5 


WEIGHT  SUMMARY 

NAPE  WEIGHT 

MISSION  EQUIPMENT  450.0 

STABILITY  AND  CONTROL  43.0 

AUXILIARY  PROPULSION  95.0 

LATA  PROCESSING  30.1 

COMMUNICATIONS  30.9 

BATTERIES  95.0 

POWER  CONTROL  64.3 

SOLAR  ARRAY  41.4 

HARNESS  •58*5 

ISTRUCTLRE  152.5 

SOLAR  ARRAY  DRIVE  6.9 

THERMAL  CONTROL  29.3 

DRY  WEIGHT  1105-1 

PROPELLANT  218.1 

SATELLITE  ADAPTER  50.6 


TOTAL  LAUNCH  WEIGHT  1373.8 


MULTIPURPOSE  P/L  CPl-1-1 


* * SYSTEM  DESCRIPTION  DESIGN  NUMBER  1 * * * * 


-C. 


5TA9IL 

CONF 

PO 

AUX  ILI 
CONE 
TO 

CATA  P 
C ONE 
CO 
CO 


IZATION  AND  CONTROL 

IGURATION  MASS  EXPULSION  WITH  PITCH 

TNTING  ACCURACY  « . 30CCC0  ( DEG, ) 

ARY  PROPULSION 

IGURATION  MONCPROPELLANT 

TAL  IMPULSE  - 29089, (LB-SEC) 

ROCESSING  AND  INSTRUMENTATION 

IGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTU) 


MOMENTUM  WHEEL 


COM  MUN 
CONE 
PR 
Sr 

ELECTP 

CONF 

PO 

TO 

IN 

BE 

VEHICL 

CONF 

WE 

Cl 


PO 

CE 

PEL  I AB 
C OP  F 
AP 
PI 
ME 
RE 


KPUTER  OPERATIONS  RATE 
PI  TABLE 
WUMBER  OF  COMMANDS 
NUMB FR  OF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
ICATIONS 

IGURATION  UNIFIED  LINK-COMMON 

IMARY  DOWNLINK  DATA  RATE  «■ 

PARATE  DOWNLINK  DATA  RATE  - 
ICAL  POWER 

IGURATION  SHUNT  AND  DISCHARGE 


0. (IPS) 


ENGINEERING 


DATA 

32, 

69. 

16. 

8. 

9 • 

• 1250 
69. 


MISSION  EQUIPMENT  DATA 

0 • 

120. 

100, 

8. 

1,0000 

69  « 


antennas  plus  downlink 

8 . 000 1 KBPS) 

120, 000( KBPS) 


AREA 

CAPACITY 

PCWER 


1567.18 

337.68 

100,00 

9159,33 


ViER  REQUIREMENT 
TAL  SOLAR  ARRAY 
STALLED  BATTERY 
GINNING  OF  LIFE 
E SIZING 

IGURATION  CYLINDER 

T SATELLITE  ViEIG.IT  • 2965.6  LBS 

PENSIONS  LENGTH 

EQUIPMENT  BAY  39.6  IN. ( 1.01 

MISSION  EQUIPMENT  31,5  IN. { .80 

TOTAL  SATELLITE  71,2  IN. ( 1.61 

FENTS  OF  INERTIA  <SLUG$*FT**2 ) IXX  « 

X-CG 

NTER  OF  GRAVITY  30.6  IN.  ( 

1LITY 

IGURATION  SINGLE  SYSTEM 

CGEE/PERIGEE/INCUINATION 
SS  ION  LIFETIME 
AN  MISSION  DURATION 
LIABILITY 


REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


( 1118,9  KG) 


M) 

M) 

M 


66.1 

52.5 


LAUNCH  WEIGHT 
HEIGHT 


IN. 

IN. 


( 


1.68 

1.33 


M) 

H) 


2559,0  LBS  ( 1158.5 

WIDTH 

66.1  I N. ( 1.68 

52.5  I N«  ( 1.33 


KG) 

H) 

M) 


2221,9 


98  M) 


950.1/  950,/ 

36. 0 (MO) 

32. 2(M0) 
.756 


0.0 


20.5 


IYY  ° 
Y-CG 
IN.  ( 


1531803, 3 

0.00  M) 


IZZ  » 10719380,9 
Z-CG 

0.0  I N. ( 0.00  M) 


Z7/7-/A 


MILTIPURPOSE  P/L  CPl-1-1 


> + SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 

STCoStiEuRATIONN5  S°«IsiLEXPULSION  WITH  PITCH  HOMENTUH  HMEEl 
EQUIPMENT  CODE  IDENTIFIER  1601  2203  1815  1303 

EQUIPMENT  QUANTITIES  2 2 2 2 . 

WEIGHT  56.60  LBS  VOLUME  1.77(FT**3I 

RELIABILITY  .9966 

I E RR  10 

AUXILIARY  PROPULSION^ 

CONFIGURATION MON  C PR  OPEL  L ANT 

EQUIPMENT  CODE  IDENTIFIER  818  836  906  1003  699  203  1127 

EOUIFHENT  18  6 5 9 6f92tFT**3|l 

DRY  WEIGHT  7B.5ULB5),  EXPENDABLE  WEIGHT 

RELIABILITY  .9561 

I ERR  11 

DATA  PROCESSING -AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTU) 

EQUIPMENT  CODE  IDENTIFIER  203  203  365  603 

EQUIPMENT  QUANTITIES  . _ . 1 . 3 1 


POWER  REQUIREMENT 


509  701  1203  603 

power  Requirement 

165.28UBS) 


WEIGHT  " 8C 

RELIABILITY 

IERR 


,51  LBS 


VOLUME 
9637 


1 .67 t f T+*3  I 


^CONFIGURATION  - - UNIFIED  L INK-COMMON  ANTENNAS  PLUS  DOWNLINK 
EQUIPMENT  CODE  IDENTIFIER  227  103  306  601  503  603  227 
EQUIPMENT  QUANTITIES  , _ „ 2 1 tmt 2 e 2 

WEIGHT  29.06  LBS  VOLUME  •35IFT**3» 

RELIABILITY  _ _ .9916 

I ERR*  ****** ******** 


POWER  REQUIREMENT 


312 

POWER  REQUIREMENT 


Configuration*-  - shunt  and  discharge  regulation  - paddle  mounted  solar  array 
EQUIPMENT  CODE  IDENTIFIER  630  532  269  650  702 

EQUI  PMENT  SU*NT1UE|32-^  * 11  m>E  ’ , 

HARNESS  WEIGHT  122.0<LBSJ»  SOLAR  ARRAY  WEIGHT 

RELIABILITY  .9261 


POWER 

235 


DISSIPATION 
1UB$>  . 


MISSION  EQUIPMENT 

WEIGHT  1G0C. 00 
RELIABILITY 


LBS 


.900 


yjtUME 


39.53IFT**31 


POWER  REQUIREMENT 


78.9  WATTS 
.3  WATTS 

63.5  WATTS 

35.6  WATTS 

1993.5  WATTS 
1250.0  WAftS 


MULTIPURPOSE  PAL  CPl-1-1 


* * SUBSYSTEM  DESCRIPTIOMS  (CONTINUED) 


1HERMA ^_CONTROL 


radiator  area 

HEATER  POWER  - 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 

THERMAL  CONTROL  WEIGH! 


64*2  (FT**2I, 
6209. 3 ( BTU/HR ), 


76221*2 (WATT-IN), 
4.4  (FT) 

125.0  (BTU) 


UNIT  WEIGHT 

INSULATION  14.3 
HEAT  PIPES  4.7 
PHASE  CHANGE  MATERIAL  3.1 
RADIATOR  (ACTIVE)  111.8 


I ERR 


TOTAL 

1111011011 


133.9 


BATTERY  R 
TOTAL  RAD 
BATTERY  H 
TOTAL  HEA 
VARIAPLE 
AVERAGE  H 


ADI  AT  OF.  AREA 
IATOR  AREA 
EATER  POWER 
TER  POWER 
CONDUCTANCE  H.P. 
I AT  LOAO 


(LBS) 


.9  (FT*+Z) 
65.1  IF<T**2) 
90  « 0 ( BTU / HR l 
6299  « 3 ( BTU / HR ) 
720.6(WATT-IN) 
4869.5  (BTU/HR ) 


£ 

i 

< 


STRUCTURES 

SKIN  THICKNESS 
STRINGER  NO.*  TH ICKNES 
FRAME  NO. * TH ICKNES 
GRID  BEAK 

ENDCCVER  THICKNESS-  F 
EQUIPMENT  BAY  STRUCTU 
SOLAR  ARRAY  BOOK  AND 
ADAPTER  WEIGHT 


.022  (IN) 
S»HT. 

S,HT. 

THICKNESS 
CRWARD 
FE  WT* 

DRIVE  WT. 


159,  , 

3945.825 

(IN), 

.439 

(IN) 

5.  , 

.126 

(IN), 

HEIGHT 

.630 

(IN) 

.196  (IN),  SPACING  5.510 

(IN)  , 

2.755 

(IN) 

.030  (IN),  CENTER 

0.000 

(IN), 

AFT 

.030 

(IN) 

149. '7  (LBS) 

54.2  (LBS) 
88.4  (LBS) 

VI- 


MULTIPURPOSE  P/L  CPI-1-1 


♦ 


ASSEMBLY  DESCRIPTIONS  - 

- DESIGN  NUMBER  1 

+ * * 

STABILIZATION  AND  CONTPCL 

I CENT 

UNIT 

UNIT 

UNIT 

TYPE 

NO. 

WEIGHT 

VOLUME 

POWER 

1601 

VALVE  DRIVER  ASSY 

2 

1.6 

.2 

1.0 

2 203 

CONTROL  ELLCTRNCS 

2 

7.1 

• 1 

62.0 

1 £1 5 

EARTH  SENSOR 

2 

15.  A 

.5 

15.6 

1303 

REACTION  WHEEL 

2 

5.1 

.1 

.3 

S: 


AUXILIARY  PROPULSION 

ICENT  TYPE 
£18  THPUSTER 
C3A  THRUSTER 
SO 6 ISOLATION  VALVE 
1 C03  FILTER 
A99  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1127  TASK 
509  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
£03  FILL  + VENT  VALVE 


UNIT 

UNIT 

UNIT 

NO. 

WEIGHT 

VOLUME 

POWER 

18 

• A 

.0 

0.0 

6 

.7 

.0 

.1 

5 

.7 

.1 

0.0 

9 

.5 

.1 

0.0 

2 

A.  1 

.A 

0.0 

1 

6.0 

.6 

0.  0 

1 

16.7 

3.2 

0.0 

1 

16.0 

.6 

0.0 

2 

.2 

.0 

0.  0 

1 

• 2 

.0 

0.0 

1 

« 1 

• 0 

0.0 

CATA  PROCESSING  AND  INSTRUMENTATION 


I CENT  TYPE 

m BisiTit  Titifl 

3A5  TAPE  RECORDER 
AO 3 COPMD  DECOD+D  ISTR 


TRY 

TRY 


TO. 


w 

1 

3 

1 


St 

16.8 

12.3 


UNIT 

VOLUME 

.2 
.2 
• A 
. 2 


UNIT 

POWER 

3.0 

3.0 

25.0 

7.5 


COMMUNICATIONS 


UNIT  UNIT 


UNIT 


CENT 

TYPE 

NO. 

WEIGHT 

VOLUME 

POWER 

22  7 

anienna 

2 

.8 

.0 

0.  0 

10  3 

PA 5E8ND  ASSY  UNIT 

1 

2.0 

• 0 

• 5 

206 

TRANSMITTER 

2 

2.1 

• y 

10.9 

A01 

RECEIVER 

2 

3.9 

, 1 

6.3 

503 

COMMAND  SIG  COND 

3 

1.5 

.0 

.9 

£0  3 

DIPLEXER 

1 

3.L 

.0 

1.0 

227 

ANTENNA 

2 

• 8 

• 0 

0.0 

312 

TRANSMITTER 

2 

2.2 

• 0 

15.8 

SW*  I A 


MULTIPURPOSE  P/L  CP1-1-1 
* + ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

UNIT 

UNIT 

UNIT 

CENT  TYPE 

MD. 

WEIGHT 

VOLUME 

POWER 

430  DISCHGE  REGULATOR 

2 

40.0 

1.0 

0.0 

532  SHUNT  REGULATOR 

11 

6*5 

.1 

0*0 

269  BATTERY 

2 

71.3 

.4 

0.  0 

650  BATTERY  CHARGER 

2 

9.7 

.2 

9.0 

702  POWER  CONTROL 

2 

9. A 

.6 

0.  0 

WEIGHT  SUMMARY 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

1000.0 

STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

58*4 

73*5 

CATA  PROCESSING 

80.5 

COMMUNICATIONS 

29.0 

EATTER  IES 

142.6 

POWER  CONTROL 

169.7 

SOLAR  ARR,A Y 

235.1 

EARNESS 

122.0 

STRUCTURE 

196.6 

SOLAR  ARRAY  DRIVE 

39.0 

THERMAL  CONTROL 

133.9 

DRY  WEIGHT 

2300.3 

PROPELLANT 

165.3 

SATELLITE  ADAPTER 

88.4 

TOTAL  LAUNCH  WEIGHT 

2554.0 

-/A 


IP  ASTRO  SAT  (IRAS)  CP2“l-5 


* * SYSTEM  DESCRIPTION DE  SIGN  NUMBER  l * * * * 

STABILIZATION  AND  CONTROL 

CON  F IGUR  AT  ION DUAL  SPIN  _ , 

POINTING  ACCURACY  » . 200000  t DEG.  ) 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

TOTAL  IMPULSE  * 1691 6. ( L B-SEC ) 

)ATA  PROCESSING  AND,  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  tOTU) 

COMPUTER  OPERATIONS  RATE  * O.(IPS) 

C D PI  TABLE  ENGINEERING 

NUMBER  OF  COMMANDS 
NUMBER  UF  MAIN  FRAME  WORDS 
MAIN  FRAME  SAMPLE  RATE 
MAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 

NUMBERMUFRWURDS  PER  SUBFRAME 

^CONFIGURATION UNIFIED  LINK-COMMON  AN|ENNAS 

PRIMARY  DOWNLINK  DATA  RATE  - 

SEPARATE  DOWNLINK  DATA  RATE  - O.OOOIK8PS) 

ELECTRICAL  POWER  ; , 

CONFIGURATION SHUNT  - BODY  MOUNTcD  SOLAR_ARRAY 


DATA 
69  • 

256. 

13. 

8. 

18. 

.1250 

69. 


MISSION  EQUIPMENT  DATA 

0. 

0. 

0. 

0. 

0. 

0.0000 

0. 


POkEk  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA 
INSTALLED  BATTERY  CAPACITY 
BEGINNING  OF  LIFE  POWER 
VEHICLP  SIZING  u Illlies 

CONFIGURATION CYLINDER 

WET  SATELLITE  WEIGHT  ■ 

DI  MENSIONS 

EQUIPMENT  BAY 
MISSION  EQUIPMENT 
TOTAL  SATELLITE 
MOMENTS  OF  INERTIA 


371.65 

195.19 

18.00 

851.31 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


CENTER  OF  GRAVITY 


1656.1  LBS 
LENGTH 
79.6  I N . ( 1.89 

29.9  I N • ( .63 

99.9  I N • ( 2.53 

<SLUGS*FT**2)  IXX  - 

X-CG 
I N . T 


C 751.2  KG) 


M) 

M) 

Ml 


120.0 

91.9 


LAUNCH  WEIGHT 
HEIGHT 


- 1739.9 


IN  •( 
IN  • ( 


3.05 

1.05 


Ml 

M) 


120.0 

91.9 


"SiJth 

I N.  ( 
IN.  ( 


786.7  KG) 


3*05 

1.05 


M) 

Ml 


591.7 


RELI  AB  ILITY 
CO 


60.6 


1.59  M) 


QNF  1GURAT  ION SINGLE  SYSTEM 

APGG EE/PER  IGEE/INCL INATION 
MISSION  LIFETIME 
MEAN  MISSION  01 
REUABIL  ITY 


JURATION 


986./  986.7 

36  *0 ( MO  I 
31 • 2 ( MO I 
.709 


0.0 


90.0 


IYY  « 2670730.6  IZZ  • 

IN . ( 0.00  M) 


2670730.6 
Z-CG 


0.0  IN. ( 0.00  N) 


I R ASTRO  SAT  URAS  > 


CP2-1-5 


> * 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  1 * * * ♦ 


STABILIZATION  AND  CONTROL 

CONFIGURATION DUAL  SPIN 

EQUI  PMENT  CODE  IDENTIFIER  101 
EQUIPMENT  QUANTITIES  1 

WEIGHT  158. 40  LBS 
RELIABILITY 
I ERR  0 


203  303  403 

.ni!DLiHE 


AUXILIARY  propulsion 

CONFIGURATION MONOP  ROP  E LI  AN  T 

EQUIPMENT  CODE  IDENTIFIER  63  4 834  906  1003 

EQUIPMENT  QUANTITIES  6259 

WEIGHT  188.04  LBS  VOLUME 


DRY  WEIGHT 
RELIABILITY 
I ERR 


86.35CLBS)j 

.9545 

11 


503  603  703 

2 2 2 

4.l4tFT**3) 


499  203  1118 

2 12 
5.87(FT**3) 


EXPENDABLE  WEIGHT 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONF  IGURAT  ION  

EQUIPMENT  CODE 
EQUIFMfcNT 


- SPECIAL 
IDENTIFIER 
QUANTITIES 
WEIGH!  19.93 
RELIABILITY 
I ERR 


PURPOSE  PROCESSOR  IDTU) 


20  3 
1 

LBS 


406 

I 

VOLUME 

.9577 


COMMUNICATIONS 

CONFIGURATION UNIFIEO  LINK-COMMON  ANTENNAS 

EQUIPMENT  CODE  IDENTIFIER  203 
EQUI PMENT  QUANTITIES  1 

WEIGHT  26.62  LBS 
RELIABILITY 
I ERR*** ************ 


103  306  401 

12  1 
VOLUME 
.9726 


• 2 8( FT**3  > 


503  603 

2 1 
• 33C  FT**31 


ELECTRICAL  POWER 

CONF  IGURAT10N SHUNT  - 

EQUIPMENT  CODE  IDENTIFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  66.41 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

iUfflllLtf?0-00 


8DDY 

112 

10 

LBS 


LBS 


MOUNTED  SOLAR  ARRAY 
213  303  1202 

2 2 1 

VOLUME  .73 ( FT**3 ) 

96.0(LBS)>  SOLAR  ARRAY  WEIGHT 
.9729 


.9001 


fOLUME 


19.38(FT**3) 


806  1413 
2 l 

POWER  REQUIREMENT 


rui  4 . c u j 


12  11 
POWER  REQUIREMENT 
101.691 L8S ) 


POWER  REQUIREMENT 

POWER  REQUIREMENT 

POWER  DISSIPATION 
95. 9{ LBS ) 

POWER  REQUIREMENT 


76.7  WATTS 
1.0  WATTS 

8.5  WATTS 

19.5  WATTS 

357.1  WATTS 
190.0  WATtS 


\J  I *■/£  £ 


IP  ASTRO  SAT  (IRAS>  CP2-1-5 


+ ♦ SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER' 

HEAT  PIPE 

HEAT  PIPE  LEN6TH 

STORED  ENcPGY 


17*8  (FT**2), 

1648 • 5 (BTU/HR) , 

22056.4 (MATT-IN ), 
6.2  (FT) 

106.5  ( BTU ) 


THERMAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPtS 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNI  T 


IERR 


TOTAL 

U100U011 


HEIGHT 

30.0 

6.5 

2.7 

11.3 

50.5 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  ARE / 
BATTERY  H&ATFR  POHI 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


1.2  ( FT**2 ) 

H62  • 4 ( B TU/HR ) 
86 .2 i WATT-IN) 
100B.7  (BTU/HR) 


STRUCTURES 

SKIN  THICKNESS  .017  (IN) 

STRINGER  NG.»THICKNESS»HT.  247. 

FRAME  ‘ NO  • , THICKNES  S,  HT.  5. 

GRID  BEAM  THICKNESS  .145 

SULAP  ARRAY  BOOM  ANO  DRIVE  WT . 0.0  (LB! 

ADAPTER  WEIGHT  78.4  (LB! 


( IN). 


SPACING 


4034.953 
.147 


4.092 

0.000 


(IN)  , 
(IN). 
(IN), 
(IN), 


HEIGHT 

AFT 


• 512 

• 735 
2.046 

.030 


(IN) 

(IN) 


b % - 1 A 


If  ASTRO  SAT  (IRAS)  CP2-1-5 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER 


STABILIZATION  AND  CONTROL 

IOENT  TYPE  • NO 

101  DESPIN  BEARING 
203  VALVE  DRIVER  ASSY 
"303  SUN  SENSOR 
403  NUIaTION  DAMPER  • 

503  G I KB  A L ELECTRONCS  I 

603  CONTROL  ELECTRNCS  ; 

703  BIAXIAL  ORIVE  ; 

806  EARTH  SENSOR  ASSY  J 

1413  PQwER  CONVERTER  j 


UNIT 
WE  IGHT 

73.8 

1.6 

.3 

2.8 

6.3 

7.4 
14 .3 

4.1 

15 .9 


UNIT 

VOLUME 

.8 


AUXILIARY  PROPULSION 


IDENT 
834 

834  THRUSTER 
906  ISOLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISOLATION  VALVE 
1118  TANK 
515  TANK 

701  RELIEF  VALVE 
1203  FILL  + DRAIN  VALV 
603  FILL  + VENT  VaLVE 


TYPE 

THRUSTER 


VALVE 


UNIT  UNIT 

WEIGHT  'VOLUME 
.7  .0 

.7  .0 

.7  .1 

.5  .1 

4.1  .4 

6.0  .6 

10.2  1.3 

27.8  .8 

.2  .0 

• 2 .0 

• 1 .0 


DATA  PROCESSING  AND  INSTRUMENTATION 

IOENT  TYPE  NO.  WEIGHT  VOLUME 

203  DIGITAL  TELEMETRY  1 8.9  .2 

406  COMMD  DECOD  + DISTR  1 11.0  .1 


COMMUN  IC AT  10 NS 

WaiKSI* 

103  8ASEBN0  ASSY 
306  TRANSMITTER 


UNIT 


401  RECEIVER 

503  C0M1AND  SIG  COND 


DI  PLEXER 


UNIT 

“Efes 
2 .0 
2.1 


UNIT 

VOLUME 

:8 


* 


-I  A 


IR  ASTRO  SAT  (IRAS)  CP2-1-5 


♦ ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

I DENT  TYPE 
112  SHUNT  REGULATOR 
213  BATTERY 
303  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT  UNIT 
NO.  WEIGHT  VOLUME 
10  1.4  .0 

2 17.2  .1 

2 3.5  .1 

1 11.6  .3 


WEIGHT  SUMMARY 

NAME  WEIGHT 

MISSION  EQUIPMENT  490.0 

STABILITY  ANO  CONTROL  142.5 

AUXILIARY  PROPULSION  86.4 

DATA  PROCESSING  ' 19.9 

COMMUNICATIONS  26.6 

BATTER  IE  j 34.4- 

POWER  CONTROL  32.0 

CONVERTERS  15.9 

SULAR  ARRAY  95.9 

HARNESS  96.0. 

STRUCTURE  464,2 

THERMAL  CONTROL  50.5 

DRY  WEIGHT  1554.4 

PROPELLANT  1Q1 .7 

SATELLITE  ADAPTER  78.4 


TOTAL  LAUNCH  WEIGHT  1734.4 


UNIT 


POWER 


0.0 

0.0 


0.0 

0.0 


I i-b-IA 


FRENCH  SCIENTIFIC  CP2-1-6 


* * SYSTEM  DESCRIPTION DESIGN  NUMBER  1 * * * * 


STABIL 

CuNf 

PO 

AUXILI 

CONE 

TO 

DATA  P 
CON  F 
CO 
CD 


COMMUN 

CONE 

PR 

SE 

ELEC  TR 
CON  F 
PO 
TO 
IN 
BE 

VEHICL 
CONE 
ME 
D I 


ce 

REHAB 

CONE 

AP 

MI 

ME 

RE 


IZATION  AND  CONTROL 

IGOR  AT  ION DUAL  SPIN 

1NTING  ACCURACY  - . 200000 ( DEG. ) 

ARY  PROPULSION 

IGURAT  ION MONOPROPELLANT 

TAL  IMPULSE  • 16 9 1 6 , ( L B-SE C 1 

R0CE3SING  AND  INSTRUMENTATION 

IGURAT  ION SPECIAL  PURPOSE  PROCESSOR  (D.TUI 

MPUTER  OPERATIONS  RATE  « 0 . C IPS!  „ ^ _ 

PI  TABLE  ENGINEERING  DATA  MISSION 

NUMBER  OF  COMMANDS  64. 

NUMBER  OF  MAIN  FRAME  WORDS  256, 

PAIN  FRAME  SAMPLE  RATE  13. 

MAIN  FRAME  WORD  LENGTH  8. 

NUMBER  OF  SUBFRAMES  18. 

SUBFRAME  RATE  .1250 

NUMBER  OF  WORDS  PER  SUBFRAME  64. 

IGURAT ION UNI  FI EO  LINK-COMMON  ANTENNAS 

IHARY  DOWNLINK  DATA  RATE  - 32.000<K3PS> 

PARATE  DOWNLINK  DATA  RATE  - O.OOO(KBPS) 

ICAL  POWER 

IGURAT ION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

WER  REQUIREMENT  362.26  WATTS 

TAL  SOLAR  ARRAY  AREA  275.37  SQ  FT 

STALLED  BATTERY  CAPACITY  18.00  AMP-HR 

GINNING  OF  LIFE  POWER  839.84  WATTS 

E SIZING 

IGURAT  ION CYLINDER 

t satellite  weight  « 1812.5  lbs  ( 022.2  kgi  launch  weight  « 18< 

PENSIONS  LENGTH  HEIGHT 

™^o8MhEnt  f«:f  2:ii  m xm  \m  ui  hi 

pent!;  0FTINERt5a  (SLUGS  *FT**2 I IXX32  599. A IYY  * 4482468.8 

X-CG  Y-CG 

MER  OF  GRAVITY  61.9  IN.I  2.08  MI  0.0  I M • < 0.00  MI 


EQUIPMENT  DATA 

0. 

0. 

o. 

o. 

0. 

0.0000 

0. 


i la^h  MEI6HT  ’ 

l??:?  IS:}HTf:8i  81 


1898, 


L0width 


MER  OF  GRAVITY  61.9  If 

ILITY 

IGURAT  I ON  - - SINGLE  SYSTEM 
CGEE/PER  IGEE/INCL IN AT ION 
SSION  LIFETIME 
AN  MISSION  DURATION 
LIABILITY 


<♦50./  450./ 

36.01M0I 
31.1 (MO  I 
• 704 


miu  ?:8i  at 

Z » 4482468.8 

Q 

0.0  IN. ( 0.0ft 


TLb 


FRENCH  SCIENTIFIC  CP2-1-6 


* * SUBSYSTEM  DESCRIPTIONS 


DESIGN  NUMBER  1 * * * * 


STABILIZATION  AND  CONTROL 
CONFIGURATION  - - DUAL  SPIN 
EQUIPMENT  CODE  IDENTIFIER  101 
EQUIPMENT  QUANTITIES  1 

WEIGHT  158.70  IBS 
RELIABILITY 
I ERR  0 


203  303  403 

12  1 
VOLUME 
• 91 24 


503  ■ 603  703 

2 2 2 
4 .151  FT  + +31 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MQNOPROPE  LL  ANT  „ 

EQUIPMENT  CODE  IDENTIFIER  829  834  906  1003  499  203  1124 

EQUIPMENT  QUANTITIES  . 6 2 5 9 2 1 

WEIGHT  174.51  LBS  VOLUME  5 *54(FT**3) 

DRY  WEIGHT  75.241LBS)*  EXPENDABLE  WEIGHT 

RELIABILITY  .9570 

IERR  11 

DATA  PROCESSING  AND  INSTRUMENTATION  „„„„„ 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  C DTUI 


EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  30.93  LBS 
RELIABILITY 
IERR  1 


406 

2 VOLUME 
.9991 


COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 
EQUIPMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  28,12  IBS 
RELIABILITY 
IERR*************** 


306  401 

2 l 
VOLUME 
.9770 


103 

1 


,40(FT**3I 


503  603 

3 1 

• 35 1 FT*  + 3) 


ELECTR.IC AL  POWER 

CONFIGURATION SHUNT  - 

EQUIPMENT  CODE  XDENTiFIER 
EQUIPMENT  QUANTITIES 

WEIGHT  107.96 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT, 

WEIGHT  480,00 
RELIABILITY 


806  1413 

.POWER  ^REQUIREMENT 


515  701  1203  603 

12  11 
POWER  REQUIREMENT 
99,281  LBS  I 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


BODY  MOUNTED  SOLAR  ARRAY 
106  213  303  1202 

LBS2  2 VOLUME  2.23<FT**3» 

114 .6 (LBS)*  SOLAR  ARRAY  WEIGHT 
,9270 


LBS  VOLUME 

.9000 


1B.99(FT**3) 


POWER  DISSIPATION 
135.4ILBS) 


POWER  REQUIREMENT 


76.7  watts; 
.3  WATTS 

8.5  WATTS 

19.5  WATTS 

356*7  WATTS 
175*0  WATtS 


fr-\r\ 


FRENCH  SCIENTIFIC  CP2-1-6 


► * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


HEATER  POWER' 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


11.4  (FT**2)# 

1060 .2 (B  TU/HR ) # 

0 • 0 (WATT-IN ) * 

8.1  ( FT ) 

106.5  ( BTU ) 


THERMAL  CONTROL  WEIGHT 

INSULAT  ION 
HEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT  WEIGHT 
38  .0 
8.5 
2.7 
7.2 


I ERR 


TOTAL 

1100001011 


STRUCT  IRES  „ , „ ,, 

SKIN  THICKNESS  .019  (IN) 

STR1KGER  NQ.#THICKNESS#HT • 

FRAME  NO.  # THICKNESS, H,T. 

GRID  BEAM  THICKNESS 

ENDCCVER  THICKNESS-  FORWARD 
EQUIFMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT . 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BAtrERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.  P, 
AVERAGE  HEAT  LOAD 


(LBS) 


1.2  ( FT** 2) 
954.9  ( BTU7HR ) 


56.4 


230. 

7. 


151  (IN)#  SPACING 

030  (IN)#  CENTER 
146.6  (LBS) 


3945.825 
.15  8 
4.263 
0.000 


(IN), 
(IN)  # 
(IN)# 
UN)# 


HEIGHT 

AFT 


.550 

.789 

2.131 

.030 


(IN) 

(IN) 

(IN) 

UN) 


8?:?  Ittll 


+Lh~l]\ 


FRENCH  SCIENTIFIC  CP2-1-6 

* * ASSEMBLY  DESCRIPTIONS  - - OESIGN  NUMBER  I * + * ♦ 


STABILIZATION  AND  CONTROL 


UNIT 

UNIT 

UNIT 

IDENT  TYPE 

NO. 

WEIGHT 

VOLUME 

POWER 

101 

DESPIN  BEARING 

1 

73  .8 

.8 

6. 7 

203 

VALVE  DRIVER  ASSY 

1 

1*6 

.1 

5.9 

303 

SUN  SENSOR 

2 

.3 

.0 

. 0 

403 

NUTATION  DAMPER 

1 

2.8 

.3 

0.0 

503 

G I PiJAL  t LECTRUNCS 

2 

6.3 

• 3 

31.6 

60  3 

CUMRUL  ELECTRNCS 

2 

7.4 

.4 

3.5 

703 

BIAXIAL  DRIVE 

2 

14.3 

.5 

28.0 

806 

EARTH  SENSOR  ASSY 

2 

4.1 

;i 

1.0 

1413 

POWER  CONVERTER 

1 

15 ,9 

.4 

0.0 

AUXILIARY  PROPULSION 

< 

UNIT 

UNIT 

UNIT 

IDENT 

TYPE 

NO. 

WEIGHT 

VOLUME 

POWER 

829 

THRUSTER 

6 

.6 

• 0 

0.0 

834 

THRUSTER 

2 

.7 

.0 

.1 

906 

ISOLATION  VALVE 

5 

.7 

. 1 

0.0 

1003 

FILTER 

9 

.5 

.1 

0.0 

499 

PRESSURE  REGULATR 

2 

4.1 

.4 

0.0 

203 

ISOLATION  VALVE 

1 

6*0 

• 6 

0.0 

1124 

TANK 

1 

11.5 

2.4 

0.0 

515 

TANK 

1 

27.8 

.8 

0.0 

701 

RELIEF  VALVE 

2 

.2 

.0 

0.0 

1203 

FILL  + DRAIN  VALV 

1 

.2 

.0 

0.0 

603 

FILL  ♦ went  VALVE 

1 

.1 

.0 

0.0 

DATA 

. PROCESSING  AND  INS 

TRUMENTATIQN 

UNIT 

UNIT 

UNIT 

TDENT 

TYPE 

NO, 

WEIGHT 

VOLUME 

POWER 

203 

DIGITAL  TELEMETRY 

1 

8.9 

.2 

3.0 

406 

CORMD  DECOD+DISTR 

2 

11. 0 

.1 

5.5 

COMMUN  IC  AT  IONS 

UNIT 

UNIT 

UNIT 

'?0§T 

anIKRna 

NO. 

“El§"I 

VOLUME 
• X 

POWER 

0.0 

103 

BA  SE8ND  ASSY  UNIT 

1 

2.0 

.0 

• 5 

306 

TRANSMITTER 

2 

2.1 

. .0 

10.9 

401 

RECEIVER 

I 

3.9 

. 1 

6 • 3 

503 

COMMAND  SIG  COND 

3 

1.5 

.0 

,9 

603 

DI  PLEXER 

1 

3.1 

.0 

1.0 

FRENCH  SCIENTIFIC  CP2-1-6 


* ♦ ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 
IDENT  TYPE 

NO. 

UNIT 
WE  IGHT 

UNIT 

VOLUME 

UNIT 

POWER 

106  SHUNT  REGULATOR 

12 

4,3 

.1 

0.0 

213  BATTERY 

2 

17  .2 

• X 

0.0 

303  BATTERY  CHARGER 

3 

3.5 

.1 

0.0 

1202  POWER  CONTROL 

1 

11,6 

.3 

0,0 

WEIGHT  SUMMART 

NAPE  WEIGHT 


MISSION  EQUIPMENT 

ABO  .0 

STABILITY  AND  CONTROL 

1A2.8 

AUXILIARY  PR  U PULS  ION 

75.2 

DATA  PROCESSING 

30  .9 

COMMUN  ICATIONS 

20.1 

BATTER  ItS 

3A.A" 

POWER  CONTROL 

73.5 

CONVERTERS 

15.9 

SOLAR  ARRAY 

135. A 

HARNESS 

11A  .6 

STRUCTURE 

525.9 

THERMAL  CONTROL 

56  .A 

DRY  WEIGHT 

1713.3 

PROPELLANT 

99  .3 

SATELLITE  ADAPTER 

86  .1 

TOTAL  LAUNCH  WEIGHT 


1098,7 


C/NAOIAN  SCIENTIFIC  CP2-1-B 


' ♦ SYSTEM  DESCRIPTION  DESIGN  NUMBER  I * * * * 

STABILIZATION  AND  CONTROL  ' 

CONFIGURATION  SPIN  CONTROL 

POINTING  ACCURACY  » . 750000IDEG. ) 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

_ TOIAL  IMPULSE  - 14065. (LB-SEC) 

DATA  PROCESSING  AND  INSTRUMENTATION 
..  CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

COMPUTER  OPERATIONS  RATE  « O.CIPSI 

C D PI  TABLE  ENGINEERING 

NUMBER  OF  CCMMANDS 
MJMBER  OF  MAIN  FRAME  WORDS 
FAIN  FRAME  SAMPLE  RATE 
FAIN  FRAME  WORD  LENGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

„ . NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATE  » 32.000IKBPSI 

El6C?^Sf,6POS?)!NUNK  04X4  1,4X6  • 0*000  ( K0  PS  I 

CONFIGURATION SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


< 

I 

Nl 


DATA  MISSION  EQUIPMENT  DATA 
32.  0. 

256.  0. 

13.  0. 

8.  0. 

18 . 0. 

•1250  0.0000 

64.  0. 


79.25 

33.01 

8.00 

106.76 


WATTS 
SO  FT 
AHP-HR 
WATTS 


I 249.9  KG  I 


POWER  REQUIREMENT 
TOTAL  SOLAR  ARRAY  AREA  " 

INSTALLEO  BATTERY  CAPACITY 
„ BEGINNING  OF  LIFE  POWER 
VEHICLE  SIZING 

CONFIGURATION CYLINDER 

WET  SATELUTE  WEIGHT  « 551.0  LBS 

D 1 FENS  IONS  LENGTH 

. EQUIPMENT  BAY  32.1  IN.  C .82 

MISSION  EQUIPMENT  15.8  IN. I .40 

MCFENTS  OF  INERTIA  (SLUGS  *FT  + *2 ) IXX** 

RELlSlttf»Y0F  6RAVITY  23‘9  lS:«G  *61 

CONFIGURATION SINGLE  SYSTEM 

• Mf«f^P.£?Iiif^NCtIN^TlnK1  19323./ 19323./ 

MISSION  LIFETIME  36.0(MQI 

ORATION  31.9 (MO) 

RELIABILITY  .715 


M) 

H) 

Ml 


Ml 


53.6 

26.3 


LAUNCH  WEIGHT 
HEIGHT 


571.4 


48.3 


0.0 


0.0 


IN  ■ ( 
IN  - C 

IYY  • 
Y-CG 
IN.  ( 


1.36 
• 67 


Ml 

Ml 


53.6 

26.3 


L8wi4th 

IN.  ( . 
IN.  ( 


259.2  KG) 

1.36 
.67 


SI 


215233.8  I ll  « 


0.00  M) 


215233.0 

Z— CG 

0.0  IN.<  . 0.00  HI 


L Lh~ /A 


CANADIAN  SCIENTIFIC  CP2-1-8 


♦ + * 


SUBSYSTEM  DESCRIPTIONS  DESIGN  NUMBER  I * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION 'SPIN  CONTROL 

EQUIFMENT  CODE  IDENTIFIER  203 
EQUIPMENT  QUANTITIES  I 

WEIGHT  36,10  LBS 
RELIABILITY 
I ERR  0 


303  403  603 

111 
VOLUME 
*94  32 


auxiliary  propulsion 

, CONFIGURATION  MONOPROPELLANT 

. EQUIPMENT  CODE  IDENTIFIER  034  834  907  1003 
EQUIPMENT  QUANTITIES  6 2 5 9 

WEIGHT  143.20  LBS  VOLUME 


DRY  WEIGHT 
RELIABILITY 
I ERR 


58.85(LBS)s 

.9020 

1 


806  1413 
2 1 
1 .43(  FT**3) 


499  203  1118 

111 
4 .261  FT** 31 


EXPENDABLE  WEIGHT 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION--  SPECIAL  PURPOSE  PROCESSOR  (DTU) 


EQUIPMENT  CODE  IDENTIFIER  ' 203 
EQUIPMENT  QUANTITIES  1 

WEIGHT  21.18  LBS 
RELIABILITY 
IERR  I 


403 

1 VOLUME 
.9799 


COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

EQUIFMENT  CCOE  IDENTIFIER  202  ' 

EQUIPMENT  QUANTITIES  1 

WEIGHT  24.62  L8S 
RELIABILITY 
IERR*************** 


306  401 

2 1 
VOLUME 
.9791 


103 
1 


•39( FT**3| 


503  603 

2 1 
•921 FT**3) 


ELECTRICAL  POWER 

, CONFIGURATION SHUNT  - BODY 

J.  EQUIFMENT  CODE  IDENTIFIER  102 
EQUIPMENT  QUANTITIES  8 

WEIGHT  75.70  LBS 
HARNESS  WEIGHT 
RELIABILITY 

MISSION  EQUIPMENT 

WEIGHT  125.00  LBS 
RELIABILITY 


MOUNTED  SOLAR  ARRAY 
204  303  1202 

2 2 1 

VOLUME  1.55CFT**: 

28.4 (LBS  SOLAR  ARRAY  WEK 
.9734 


!At 


VOLUME 

9000 


4.95(FT**3J 


POWER  REQUIREMENT 


509  701  1203  603 

12  11 
POWER  REQUIREMENT 
84*34(tBS  ) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


POWER  DISSIPATION 
16.2 ( LBS ) 

POWER  REQUIREMENT 


10.4  WATTS 
1.0  WATTS 

10.5  WATTS 

19.5  WATTS 

7.4  WATTS 
25.0  WATTS 


Stfr-I  A 


CANAOIAN  SCIENTIFIC  CP2-1-8 


* * SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 
HEAT  PIPE  LENGTH 
STORED  ENERGY 


1.9  ( FT**2) # 

157.8  (BTU/HR ) # 

2389.5  (WATT- IN)# 
3.0  (FT) 

64 .1  ( BTU) 


TUCRPAL  CONTROL  WEIGHT 

INSULATION 
PEAT  PIPES 

PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


UNIT  WEIGHT 

9.6 

3.1 

1.6 

1.2 


2ERR 


T0TA1 

UC0010111 


STRUCTCRES 

SKIN  THICKNESS  ,011  (IN) 

STRINGER  NO, # THICK NESS# HT • 

FRAME  N0«* THICKNESS# HT. 

GRID  BEAM  THICKNESS 

ENDCCVER  THICKNESS—  FORWARD 
EQUIFMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT. 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 
TOTAL  HEATER  POWER 
VARIABLE  CONDUCTANCE  H.P. 
AVERAGE  HEAT  LOAD 


(LBS) 


1,2  ( FT**2 ) 
3.1  ( FT**  2) 
115 .0 ( BTU/HR) 
272*8 ( BTU/HR) 
619.7 (WATT— IN) 
226.8  (BTU/HRl 


15.6 


204.  # 8X910.347 

5.  # ,079 

.096  (IN)#  SPACING  Z.703 

.030  (IN)#  CENTER  0.000 

83,0  (LBS) 

0.0  (LBS) 

20.4  (LBS) 


(IN)# 

*277 

(IN) 

1 1N)# 

.397 

(IN) 

(IN)# 

HEIGHT 

1.351 

(IN 

(IN)# 

AFT 

• 030 

(IN) 

CANADIAN  SCIENTIFIC  CP2-1-8 


ASSEMBLY  DESCRIPTIONS  Dl 

STABILIZATION  AND  CONTROL 

IDENT  TYPE  ' NO, 

203  VALVE  DRIVER  ASSY  ] 

303  SUN  SENSOR  ] 

403  NUTATION  DAMPER  ] 

603  CONTROL  ELECTPNCS  ] 

806  EARTH  SENSOR  ASSY  2 

1413  POWER  CONVERTER  ] 


OESIGN  NUMBER 


UNIT 
WEIGHT 
1.6 
• 3 
2.8 
7.4 
4.1 
15 .9 


UNIT 

VOLUME 

.1 

.0 

.3 

.4 

.1 

.4 


AUXILIARY  PROPULSION 


IDENT  TYPE 
834  THRUSTER 
834  THRUSTER 
907  ISCLATION  VALVE 
1003  FILTER 
499  PRESSURE  REGULATR 
203  ISCLATION  VALVE 
1110  TANK 
509 
701 
1203 
603 


TANK 
RE  LIEF 
FILL  * 
FILL  <■ 


VALVE 

DRAIN 


drain  valv 
vent  valve 


UNIT 
UE  IGHT 

.7 
.7 
1.3 
.5 
4.1 
6 .0 
10.2 
16.0 
.2 
• 2 
.i 


UNIT 

VOLUME 

.0 


DATA  PROCESSING  AND  INSTRUMENTATION 
rncwT  ivDC  UNIT  UN  IT 

^fnrrrr*!  Tccucrn*  N0:  WEIGHT  VOLUME 
203  DIGITAL  TELEMETRY  1 8.9  .2 

,403.  COPMD  DECOD+D ISTR  1 \ 12.3  *2 


COMMUNICATIONS' 

[DENT  TYPE 
202  ANTENNA 
103  BASEBND  ASSY  UNIT 
306  TRANSMITTER 
401  RECEIVER 
503  COfMAND  SIG  CGNO 
603  DIPLEXER 


UNIT  UNIT  UNIT 

WEIGHT  VOLUME  POWER. 

8.4  .7  0.0 

2.0  .0  .5 

2.1  .0  ,10.9 

3.9  .1  6.3 

1.5  .0  .9 


4 


CANADIAN  SCIENTIFIC  CP2-1-8 


>’ ♦ ASSEMBLY  DESCRIPTIONS  (CONTINUED  I 


ELECTRICAL  POW^ 

IDENT  TYPE 
102  SHINT  REGULATOR 
204  BATTERY 
303  BAITfcRY  CHARGER 
1202  POWER  CONTROL 


UNI  I UNIT.  UNIT 
NO.  WEIGHT  VOLUME  POWER 


B 

2 

2 

1 


5.0 

8.6 

3.5 

11 .6 


.1 
.1 
• I 
.3 


0.0 

0.0 

0.0 

0.0 


< 

<■ 

o 


WEIGHT  SLMHARY 

NATE  WEIGHT 

MISSION  EQUIPMENT  125.0 

STABILITY  AND  CONTROL  20.2 

AUXILIARY  PROPULSION  58.9 

DATA  PROCESSING  21.2 

COMMUNICATIONS  24.6 

BATTERIES  17.2 

POWER  CONTROL  58.5 

CONVERTERS  15.9 

SOLAR  ARRAY  16.2 

HARNESS  28.4 

STRUCTLR6  65.0 

THERMAL  CONTROL  15.6 

DRY  WEIGHT  466.7 

PROPELLANT  84.3 

SATELLITE  ADAPTER  20.4 


OTAL  LAUNCH  WEIGHT 


571.4 


■Ijfi-lt 


A 5TR0-A  CP2-1-14 


)>  * + SYSTEM  DESCRIPTION  DESIGN  NUMBER  l * * * +. 

’STABILIZATION  AND  CONTROL 

, CONFIGURATION  SPIN  CONTROL 

POINTING  ACCURACY  • I.  600000 1 DEG,  ) 

AUXILIARY  PROPULSION 

CONF  1GURAT ION MONOPROPE LL ANT 

TOTAL  IMPULSE  - 4 415, (LB-SEC I 

DATA  P PUCE SS I NG  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMPUTER  OPERATIONS  RATE  « 0.(IP$J 

C D FI  TABLE  ENGINEERING 

NUMBER  OF  COMMANOS 
NUMBER  OF  MAIN  FRAME  WORDS 
FAIN  FRAME  SAMPLE  RATE 
FAIN  FRAME  WORD  LENGTH 
NUM3ER  OF  SUBFRAMES 
SUBFRAME  RATE 

NUMBER  OF  WORDS  PER  SUBFRAME 
COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 

PRIMARY  DOWNLINK  DATA  RATE  « 32,000(KBP$) 

SEPARATE  DOWNLINK  DATA  RATE  * O.OOO(KSPS) 

ELECTRICAL  POWER 

rQNF  IGURAT  ION  - SHUNT  r &ODY  MOUNTED  SOLAR  ARRAY 


DATA  MISSION  EQUIPMENT  DATA 
32,  0 • 

256.  0. 

13.  0. 

8 * 0. 

18 1 0 * 

.1250  , Q.O0O0 

6 A . fi* 


POWER  REQUIREMENT 
' TOTAL  SOLAR  ARRAY 
INSTALLED  BATTERY 
BEGINNING  OF  LIFE 
VEHICLE  SUING 

CONFIGURATION C 

WET  SATELLITE  WEI 
D I FENS  IONS 

EQUIPMENT  BAY 
FISSION  EQUIPMENT 
TOTAL  SATELLITE 
..QFENTS  OF  INERTIA 

CENTER  OF  GRAVITY 


AREA  ' 

CAPACITY 

POWER 


LINDER 
HT  - 


65.51 

34,49 

6.00 

150.43 


WATTS 
SQ  FT 
AMP-HR 
WATTS 


450.1  LBS 
, LENGTH 

30.9  I N . { .78 

14.4  IN.  { ,37 

45.3  IN#  ( 1.15 

(SLUGS *FT*+2 ) IXX  - 
„ X-CG 
22.8  IN . ( 


{ 204.1  KG) 


M) 

M) 

M) 


51.4 

24.0 


LAUNCH  WEIGHT 
HEIGHT 


IN.< 
IN«  ( 


35  .8 


RELIABILITY 

CONFIGURATION  SINGLE  SYSTEM 

APLGEE /PERIGEE/ INCLINATION 
MISSION  LIFETIME 
MEAN  MISSION  DURATION 
RELIABILITY 


.58  M) 


IYY  “ 
Y-CG 
0.0  I N a ( 


466.8  LBS  ( 211.7  KG) 

WIDTH  „ 

1,31  M>  51.4  IN.(  1.31  H) 

•61  NT  24.0  IN* ( .61  H) 

162105.7  . 

2-CG 

>0  IN,  { O;tl0 .H$ 


16 2105.  * 122  - 

0.00  M) 


270./ 

12  .0 
• 10,7 ( MO 
.726 


270./  30.0 


noj 


ASTRO- A CP 2-1-1 4 


* * SUBSYSTEM  DESCRIPTIONS  - - DESIGN  NUMBER  1 * * * * 


t .. 


STABILIZATION  AND 
.CONFIGURATION 
EQUIPMENT 

. equipment 


CONTROL 

- SPIN. CONTROL 
ODE  IDENTIFIER  203 
QUANTITIES.  , I 
WEIGHT  29.28  LBS 
RELIABILITY 
I ERR  Q 


303  403  603 

111 
VOLUME 
.9591 


BO  3 1413 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MGNGPROPELL ANT  „ ^ .... 

EQUIPMENT  CODE  IDENTIFIER  ,834  834  906  1003  499  203  1116 
EQUIPMENT  QUANTITIES  . . 6 2 . „ 4 9 11 , 1 

WEIGH!  79,51  IBS  VOLUME  3,80  FT**3) 

DRY  WEIGHT  53.03(LB$»»  EXPENDABLE  WEIGHT 

RELIABILITY  .9079 

I ERR  11 


DATA  PROCESSING 
CONFIGURATION 
EQUIPMENT  CODc 
EQUIPMENT 


AND  INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  ( OTUJ 

. _ IDENTIFIER  ...203  403 

QUANTITIES  1 1 

WEIGHT  21.18  LBS  VOLUME 

RELIABILITY  .9933 

IERR 


,3<MFT**3I 


COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

' EQUIFHENT  CODE  IDENTIFIER  . ..  20  3 103  306  401 

EQUIPMENT  QUANTITIES  1 

WEIGHT  23.02  LBS 
RELIABILITY  . 

I E R R ******  * ******  ** 


1 1 
VOLUME 
.9574 


503  603 

i29CFT*#3» 


Electrical  power 

CONFIGURATION 
EQUIPMENT  CODE 
EQUIPMENT 


- SHUNT  - 
. . IDENTIFIER 

QUANTITIES 
WEIGHT  87.4? 
HARNESS  WEIGHT 
RELIABILITY 


HISSICB  EQUIPMENT 

WEIGHT  .95.00 
RELIABILITY 


boot 

..  102 

10 

LBS 


LBS 


nuUNTED  SOLAR  ARRAY 
202  303  1202  . 

2 VOLUME  1 1.92IPT**3) 

26.2 ( LBS ) . SOLAR  ARRAY  WEIGHT 
.9742 


VOLUME 
.9000  . 


3.76IFT**3T 


POWER  REQUIREMENT 


506  ?01  1203  603 

pqwer1regu1rement 

26.54  T L BS I 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


POWER  DISSIPATION 
17.0UBST 

POWER  REQUIREMENT 


9.4  WATTS 
1.0  WATTS 

10,5  WATTS 

19.3  WATTS 

74*4  WATTS 
*«.0  WATTS 


ZSfr-ih 


ASTRQ-A  CP2-1-14 


SUBSYSTEM  DESCRIPTIONS  (CONTINUED) 


THERMAL  control 
RADIATOR  AREA 

HEATER  POWER 

HEAT  PIPE 

HEAT  PIPE  LENGTH 

STORED  ENERGY 


4.0  ( FT++2) , 

353*1 (B  TU/HRJ  / 

2223.5<WATT-IN), 
2*6  (FT) 

72*0  ( BTU I 


THERMAL  CONTROL  WEIGHT 

INSULATION 
-HEAT  PIPES 
PHASE  CHANGE  MATERIAL 
RADIATOR  (PASSIVE) 


I ERR 


TOTAL 

1100010011 


STRUCTURES 

SKIN  THICKNESS  ,010  (IN) 

STRINGER  NO.,THICKNESS,HT. 

FRAME  N0.,TH1CKNESS#HT. 

GRID  BEAM  THICKNESS 

ENDCCVER  THICKNESS*  FORWARO 
EQUIPMENT  BAY  STRUCTURE  WT. 

SOLAR  ARRAY  BOOM  AND  DRIVE  WT , 
ADAPTER  WEIGHT 


BATTERY  RADIATOR  AREA 
TOTAL  RADIATOR  AREA 
BATTERY  HEATER  POWER 


UNIT  WEIGHT 
9.1 
3.0 
1.8 
2.5 


TOTAL  HI 
VARIABLI 
AVERAGE 


(LBS) 


HEATER  POWER 
ATER  POWER 
CONDUCTANCE 
HEAT  LOAD 


1.3  (FT**2) 

5.3  ( FT**2) 
122.21 BTU/HK) 
$75.3 ( OTU/HR) 
585.5 (WATT-IN) 
223. 4 ( BTU/HR) 


16.4 


211.  , 3467.671 

5.  , ,074 

,086  (IN)*  SPACING  2.424 
.030  ( IN),  CENTER  0.000 

66.5  (LBS) 

0.0  (LBS) 

16.7  (LBS) 


(IN)/ 

(IN), 

(IN), 

(IN), 


HEIGHT 

AFT 


ASTRO-A  CP2-1-14 


A + 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER  1 * * * 

STABILIZATION  AND  CONfROL 


-I-  - 


IOENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELEC  TRNCS 
803  EARTH  SENSOR 
1413  POWER  CONVERTER 


AUXILIARY  PROPULSION 

IOENT  TYPE 
834  THRUSTER 
THRUSTER 
ISOLATION  VALVE 
FILTER 

PRESSURE  REGULATR 
ISOLATION  VALVE 
TANK 


834 
7906 
1003 
499 
' 203 
1116 
506 
701 
1203 
. 603 


TANK 
RELIEF 
FILL  ♦ 
FILL  + 


VALVE 

DRAIN  VALV 
VENT  VALVE 


bATA  PROCESSING  ANO  II 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
.403  COPMD  DECOD+DIS  TR 


COMMUN  ICATIONS 

IDENT  TYPE 
,203  ANTENNA 
103, BASEBND  ASSY  UNIT 
, 306' TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 


NO. 

1 

1 

1 

1 

1 

1 


NO. 

6 

2 

4 

9 

1 

1 

1 

1 

1 

1 

1 


NO. 

1 

1 


NO. 


1 

1 

1 

1 


UNIT 

UNIT 

UNIT 

WEIGHT 

volume 

POWER 

1.6 

• 1 

5.9 

.3 

.0 

.0 

2.8 

• 3 

0.0 

7.4 

.4 

3.5 

1.3 

• 0 

0.0 

15.9 

.4 

0.0 

UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

.7 

• 0 

.1 

.7 

.0 

• 1 

.7 

.1 

0.0 

• 5 

.1 

0.0 

4.1 

.4 

0.0 

6 .0 

0.0 

18.5 

1.6 

0.0 

6.1 

• 2 

0.0 

.2 

• 0 

0.0 

.2 

.0 

0.0 

*1 

.0 

0.0 

ENTATION 

UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

8.9 

.2 

3.0 

12.3 

.2 

7.5 

UNIT 

UNIT 

UNIT 

WEIGHT 

VOLUME 

POWER 

..  10.4 

.1 

0.0 

2.0 

.0 

.5 

2.1 

• 0 

10.9 

'3.9 

• 1 

6.3 

; 1.5 

• 0 

.9 

3*1 

.0 

1.0 

A5TR0-A  CP2-1-14 


ASSEMBLY  CESCRXPTIONS  (CONTINUED! 


“ ELECTRICAL  POWER 

IOENT  TYPE 
, 102  SHINT  REGULATOR 
202  BATTERY 
303  BATTERY  CHARGER 
1202  POWER  CONTROL 


UNIT 

WEIGHT 

5.0 

9.5 

3.5 

11.6 


UNIT 
VOLUME 
.1 
• 1 
.1 
.3 


WEIGHT  SUMMARY 
NAPE 

MISSION  EQUIPMENT 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 
DATA  PROCESSING 

ssffwmis™"* 

POWER  CONTROL 
CONVERTERS 
SOLAR  ARRAY 
HARNESS 
STRUCT  IRE 
THERMAL  CONTROL 
DRY  WEIGHT 
PROPELLANT 
SATELLITE  ADAPTER 


WEIGHT 

95.0 

13.4 

53.0 

21  .2 

23.0 

19.0 
68  .5 
15  .9 

17.0 
26.2 

. 55.0 

16.4 
423.5 

26.5 
16.7 


TOTAL  LAUNCH  WEIGHT 


JAPAN  SCI  CP2-1-16 


SYSTEM  DESCRIPTION  - - DESIGN  NUMBER  1 * 

STABILIZATION  AND  CGNTRCL 

CONFIGURATION  - - MASS  EXPULSION  WITH 

AUXIlI»S?Ip®0PULSl6hY  ' -30000N0^g. 

: PDNCPR?£IurB-S6c» 

OAl;.2?9“SS!Nli  AND  INSIHUNiNTATION 


PITCH 


MOMENTUM  WHEEL 


CONFIGURATION  - - SPECIAL  PURPOSc 
jOp1PUTER  OPERATiONS  RATE  - 


U E.  II 

RATE 

RATI 


CDPI  TABLE  

NUMBER  OF  COMMANDS 
NUMBER  OF  MAIN  FRAME  WORDS 
MAIN  TPAME  SAMPLE  PATE 
MAIN  FRAME  WORD  LfNGTH 
NUMBER  OF  SUBFRAMES 
SUBFRAME  RATE 

cM-H^asfSNir *cbs  ptR  suBFR*ht 

cm£*PikVK«eWi-s^-™ 4? 

EirC1BtCALTpoilLRNL1NR  D<U  “^E  ' 

C0E£jc^R5IJF|!?D-.,T.,SHuf'T  AN0  DISCHARGE  RE 
POWFR  RcOUIRt  MtNT  307,06 

TOTAL  SOLAR  ARRAY  AFEA  71*59 

I£SIAL.tF.!?  ^ttlky  opacity  zotoo 

VEHIc'ti^Jii^G0'  LIFE  PCWER  6«1*80 

CONFIGURATION  CYLINDER 

MWJJSbk17*  wtlGH1  “ 615*7  LBS  « 

DIMENSIONS  LENGTH 

EQUIPMENT  BAY  28.8  IN.<  .73 

?*?5/°^ws,,lw£NT  23:1  iE:  :-59 

wS&tt  SriSHII,  (StutI*FTi*2l  Afl 

,?^TS5nF  GRAVITY  29.8  InT"  .76 


PROCESSOR  (OTU) 

O.(IPS) 

ENGINEERING 


DATA 

32. 

256. 

125. 

1: 

1.0000 

69. 


MISSION  EQUIPMENT  DATA 

0. 


ANTFNNAS 
256. 000( 
O.COOt 


KBPS) 

KBPS) 


307,06 

71.59 

20.00 

661,80 


REGULATION  - 
6 WATTS 


PADDLE  MOUNTED  SOLAR  ARRAY 


SQ  FT 

AMP-HR 

WATTS 


98.C 

38,7 


RELI/BILITY 

CONFtSURA 


LAUNCH 
HEIGH 
: in,  t 
r in.  < 

IYY  « 
Y-CG 
! IN,  < 


^WEIGHT  • 

1.22  M) 
.98  M )s 

289639.9 

0.00  M) 


697.3, 


98.0 
38.  7 


WIDTH 
IN.  ( 
IN.  ( 


INFIGURATION  SINGLE  SYSTEM 

«ji!S«pESffi!«N£llMT»"' 

DUR*TUN 


270.7  27 

36,0  ( MO) 
31.'3  (MO) 
. 712 


30.0 


JAPAN  SCI  CP2-1-16 


* * Subsystem  descriptions  - - design  numue*?  i * * * * 


STABILIZATION  AND  CONTROL 

CONFIGURATION  - - HASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
EQUIPMENT  CODE  1DENTI  FicR  16C1  22u3  1015  1305 
EQUIPMENT  QUANTITIES  2211 

WEIGHT  37.80  LBS  VOLUME  1*19<FT**3| 

RELIABILITY  *9550 

IERR  0 


AUXILIARY  PROPULSION 
.CONFIGURATION  - - MONCPROPELLANT 

EQUIPMENT  CODE  IDENTIFIER  829  83*  906  1QC3  *99  2C3  1115 

EQUIPMENT  QUANTITIES  12  * 5 9 i 1 1 

WEIGHT  69.88  LBS  VOLUME  2,96(FT**3) 

DRY  WEIGHT  *U.66UBS),  EXPENDAB  Lf  WEIGHT 

RELIABILITY  .9*10 

IERR  10 

DATA  PROCESSING  AND  INS  TKUMENTATION 

CONFIGURATION  SPtCIAL  PURPOSE  PROCESSOR  (DTU) 

EQUIPMENT  CODE  IDENTIFIER  2u3  *03 

EQUIPMENT  QUANTITIES  1 1 


WEIGHT  21.18 
RELIABILITY 
IERR 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED 
EQUIPMENT  CODE  IDENTIFIER 


QUIPMENT  QUANT  IT IES  222 

WEIGHT  19.92  LBS 
RELIABILITY 
IERR* **♦♦#*#*++**** 


LBS  VOLUME 

.9799 


LINK-COMMON  ANTENNAS 


106  303  *01 

2 2 1 
• VOLUME 
• 9805 


.39<FT**3J 


503  603 

2 1 
.26CFT**3> 


POWER  REQUIREMENT  103*6  WATTS 


506  701  1203  603 

POWER  REQUIREMENT 
29* 22 (LBS) 


POWER  REQUIREMENT 


POWER  REQUIREMENT 


ELECTRICAL  POWER 

|8l!fHI!MTi8l(B-iMiW!!HttB#.K*c8{!#,!*!!#0Mr0fc;  P‘DDLE  H0UNIE°  5014,1 4mv 

EQUIPMENT  QUANTITIES  28221 

WEIGHT  8C.12  LBS  VOLUME  1*35<FT**3) 

HARNESS  WEIGHT  31 «*( LBS ) * SOLAR  ARRAY  WEIGHT 

RELIABILITY  *9172 

MISSION  EQUIPMENT 

WEIGHT  *OC*00  LBS  VOLUME 

RELIABILITY  *9000 


POWER  DISSIPATION 
*9.9 ( LBS ) 


15.831FT**3I 


.3  WATTS 


10.5  WATTS 


18**  WAtTS 


**7.8  UAfTS 


POWER  REQUIREMENT  * 100*0 


83h-l  A 


JAPAN  SCI  CP2-1-16 


> * * * 5UBSYS TFK  DESCRIPTIONS  (CONTINUED) 


THERMAL  CONTROL 
RADIATOR  AREA 

HEATER  POWER- 

HEAT  PIPE 

t?S£LEIPE  LENGTH 
STORED  ENERGY 


10.5  (FT+*2), 

996. 1 { 3TU/HR )» 

^^.9(WATT-!N), 
3.3  ( rT ) 

102.7  (BTU) 


THFRNAL  CONTROL  WEIGHT 

INSULATION 
HEAT  PIPES 

PHASF  CHANGE  MATtUAL 
RADIATOR  (PASSIVE  ) 


UNIT 


WEIGHT 
9,  A 
3*  A 
2.6 
6.  6 


IERR 


TOTAL 

1111011011 


STRUCTURES 

SKIN  THICKNESS  * .013  (IN) 

STRINGER  NO.,THICKNESS,HT.  1 ' 

^iSC-BEAMNQ-'THICKNtS^y5!cKN£SS 

ENCC0VER  THICKNESS-  FCRWARD  • 
EQUIPMENT  BAY  STRUCTURE  WT. 

iSMySM01' ANC  CUVE  “T- 


BATTERY  RADIATOR  AREA 

I9I$^SA{^IAJPR  AREA 
eattery  heater  POWER 

TOTAL  HEATtR  POWER 
VARIABLE,  CONDUCT  ANCE  H.P, 
AVERAGE  HEAT  LOAD 


(LBS) 


*8  (FT*+2) 
11.2  (FT**2) 
70. 7 ( BTU/ HR ) 
1066. 8 ( BTU/HR ) 
526. 7 (WATT-IN) 
793.6  (BTU/HR) 


22.1 


178. 

5. 

* 11A 

• 03  0 

At. 

23. 

31. 


( IN  ),  SPACING 
(IN),  CENTER 
7 (LBS) 

5 
6 


3A87.671 
• 082 


3.2G9 

0.000 


(IN)# 

am; 

(IN), 


• 265 

• A 09 

HEIGHT  1.605 
AFT  .030 


(IN 

as 

(IN 


itli 


£<5fr'/A 


JAPAN  SCI  CP  2-1-16 


ASSEMBLY  DESCRIPTIONS  DESIGN  NUMBER 


STABILIZATION 


CGNTRCL 


IDENT  TYPE 

1601  VALUE  DRIVER  ASSY 
220  3 CONTROL  ELECTRNCS 
1615  EARTH  SENSOR 
1305  REACTION  WHEEL 


UNIT 
WEIGHT 
1.6 
7.1 
15.  A 


UNTT 

VOLUME 

• 2 
.i 
.5 


AUXILIARY  PROPULSION 


IDENT  TYPE 
629  THRUSTER. 

63 A THRUSTEP 
906  ISOLATION  VALVE 
1003  FILTER 
A99  PP2SSURE  REGULATR 
203  ISOLATION  VALVE 

1115  

506 
7C1 
1203 
603 


TANK 
TANK 
PELIEF 
FILL  * 
FILL  + 


VALVE 

DRAIN  VALV 
VENT  VALVE 


UNIT 

WEIGhT 

.6 


UNIT 

VOLUME 

.0 


DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT 

IDENT  TYPE  EO.  WEIGHT  VOLUME 

203  CIGITAL  TELEMETRY  1 8.9  .2 

AO 3 COMMD  DECOD+D ISTR  1 12.3  ,2 


COMMUNICATIONS 


IDENT 

TYPE 

E0« 

UNIT 

WEIGHT 

UNTT 

VOLUME 

UNIT 

POWER 

22  7 

ANTENNA 

2 

.6 

.0 

0.0 

10  6 

EASE3ND  ASSY  UNIT 

2 

2.0 

.0 

0.0 

303 

TRANSMITTER 

2 

2.2 

.0 

10.  2 

AO  1 

RECEIVER 

1 

3.9 

• 1 

6.3 

503 

COMMAND  sig  cond 

2 

1*5 

.0 

.9 

60  3 

DIPLEXER 

1 

3.1 

.0 

1.0 

+ 


Obh~i/\ 


JAPAN  SCI  CP2-1-16 


♦ * * ASSEMBLY  DESCRIPTIONS  (CONTINUED) 


ELECTRICAL  POWER 

;dsnt  type 

TO* 

UNIT 

WEIGHT 

UNIT 

VOLUM: 

AC  6 

CISCHGE  REGULATOR 

2 

9.8 

. 2 

A 5 

SHUNT  REGULATOR 

6 

2.3 

.0 

215 

BATTERY 

2 

13.9 

.1 

603 

BATTERY  CHARGLR 

2 

2*6 

• .0 

70  2 

POWER  CONTROL 

i 

9*  A 

« 6 

WEIGHT  SUMMARY 


NAME 

WEIGHT 

MISSION  EQUIPMENT 

AOO.O 

STABILITY  AMD  CONTROL 

37.8 

AUXILIARY  PROPULSION 

AO. 7 

DATA  PROCESSING 

21.2 

COMMUNICATIONS 

19.9 

GATTIP  I5S 

27.7 

POWER  CONTROL 

52. A 

SOLAR  ARRAY 

A 9 • 9 

HAP  NESS 

31.9 

STRUCTURE 

75  o 2 

SOLAR  ARRAY  DRIVE 

8,3 

THERMAL  CONTROL 

22.1 

DFY  WEIGHT 

78  6.5 

PRQPfllANT 

2 9 e 2 

SATELLITE  ADAPTER 

31.6 

TOTAL  LAUNCH  WEIGHT 

8A7.3 

OOHON 


0*0 


Preceding  P/sSe  blank  not  filled 


Appendix  VII 


Spacecraft  Cost  Model  (SCM) 


V/i- 


**  satellite  systems  cost  model  ** 

Nth  a t F/<t> 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  <DTU) 

CQMMUN  ICATIONS 

CONFIGURATION  - ~ UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR. ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  » 400.  NUMBER  OF  QUAL  UNITS  » 0 

BOL  POWER  « 1321.  ARRAY  AREA  “ 107.3  SO  FT  BATT  CAP  » 34.  AMP-HR 


f 

i 


t 


SPACECRAFT  COST  MODEL 


NQ1—1— 1 LNDST  F/O 
(MILLIONS  OF  1977  DOLLARS! 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNIC AT  I CNS 
OATA  HANDLING 
STABILITY  A ND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
. MISSION  EQUIPMENT 

SATELLITE 

QUALIFICATION  UNITCS) 
GSE  (AGE) 

fc»c?&jEfiroRT 


TOTAL  SATELLITE 


DESIGN 

DDT  + E 

TEST  AND 

TOTAL 

PRODUCTION 

-RECURRING 

FAB  AND 

”~TOTAL 

ENGINEERING 

EVALUATION 

DDT+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

5.  A 

1.3 

6.7 

7.5 

5.0 

12.5 

, 

• 2 

.8 

.9 

.8 

1.6 

. 3.2 

.9 

4.1 

5.0 

6*8 

11. 8 

• 9 

.4 

1 • 3 

1.8 

2.3 

, 4.1 

l-A 

1.1 

1.6 

9.4 

5.8 

14.2 

7.8 

4.7 

6.1 

ll:l 

1.3 

.7 

?.o 

2.8 

3.3 

6*1 

24.  0 

6.0 

30.0 

© 

. 

o 

8.9 

68.9 

54  .6 

146.8'' 

84.6 

215.6 

0.0 

2.1 

2.2 

1:1 

88  .9 

223.4 

AVERAGE  UNIT  COST  ( 6 SATELLITES) 


37i2 


TOTAL  iflfELLITE  DDT  + E AND 
RECURRING  COST 


3ji«3 


7)  ""”1 


VII- 


NOl-l-l  LNDST  F/O 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D. E . COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1303  REACTION  WHEEL 

1 

5 .1 

.3 

1.00 

100166. 

40360. 

19691. 

23114. 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

1.0 

1.00 

61349. 

514C2. 

29381. 

23899. 

1815  EARTH  SENSOR 

1 

15.4 

15.6 

1.00 

1172826. 

296104. 

284348. 

270636. 

2203  COKT ROL  ELECTRNCS  . 

2 

7.1 

62  .0 

I. 00 

1154954. 

749743. 

386145. 

449924. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

no.:: 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE- 
PROD.  COST 

VEHICLE 
ENG.  C0S1 

818  THRUSTER 

12 

.4 

0.0 

.10 

11717, 

478G2, 

73034. 

66265. 

834  THRUSTER 

4 

.7 

.1 

• 10 

11440. 

25095. 

40718. 

37973. 

DATA  PROCESSING 


INSTRUMENTATION 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
345  TAPE  RECORDER 
,403  CO  PHD  DECOD+DISTR 


COMMUNICATIONS 


IDENT  TYPE 
103  BASEBND 
227  ANTENNA 
227  ANTENNA 


ASSY  UNIT 


TRANSMITTER 
TRANSMITTER 
RECEIVER 
COMMAND  SIG 
DIPLEXER 


CQND 


no: 

. UNIT 
WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

, VEHICLE 
ENG,  COS! 

2 

8.9 

3.0 

1.00 

1138585. 

139061. 

243439. 

443547. 

2 

16.8 

25.0 

1.00 

499633. 

583549. 

260694. 

194637 © 
756569* 

1 

2.3 

7 .5 

1.00 

3278662. 

47619. 

46506. 

NO. 

’ UNIT 
WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

. , VEHICLE 
ENG.  C0S1 

1 

2.0 

.5 

1.00 

44622. 

16117. 

27463. 

10297. 

2 

.8 

0.0 

1.00 

55273, 

46873. 

12358. 

. 21532. 

2 

• 8 

0.0 

1.00 

55273. 

46873. 

12358. 

21532. 

2 

,2.1 

10.9 

1:88 

101507* 

47779. 

70886. 

39543. 

2 

2 .2 

15.8 

105063. 

49590. 

72  96  5 « 

40928. 

1 

3.9 

6.3 

1.00 

77256.: 

24775. 

30796, 

30443. 

Tail: 

2 

1.5 

#9 

1.00 

2015  3. 

31712, 

1 

3.1 

1.0 

1.00 

' 57409. 

15451. 

16711. 

13247. 

!<>  * 


A -ill  A 


N01-1-1  INDST  F/0 


ELECTRICAL  POWER 

IDENT  TYPE 
233  BATTERY 


. UNIT  UNIT 
NO.  WEIGHT  POWER 
2 26 . 8 0.0 


DOTE 

FACTOR  O.E  • COST 
.10  36087. 


VEHICLE 
PROD.  COST 
05283. 


VEHICLE 
ENG.  COST 
61151. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 

HHMiSBKWsn 

STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

WEIGHT 

74.7 

71.6 

31.3 
0.0 

53.2 
116.2 
63  06 

12.4 
.,65.6 

DOTE 

FACTOR 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

D.E.  COST 
614420. 
307038. 
369455. 

73177?; 

2496558. 

934531. 

550688. 

134358. 

T.E.  COST 
124360. 
180625, 
113210. 

0. 

414573. 

mill: 

249051. 
6 0 02  B . 

PROPELLANT  WEIGHT 

54.9 

'HISS  I CN  EQUIP  WEIGHT 

1060.0 

VEHICLE 
PROD.  COST 
241919. 
186086. 
88379. 
0. 

268825. 

305352. 

283054. 

242241. 

34H1 P . 


VEHICLE 
ENG.  COST 
141781. 
70851. 
05254. 

16886?; 
576095. 
215648. 
127074. 
ai nn&  . 


TOTAL  SATELLITE  WEIGHT  1784.2 


/. 


■i  ■> 


**  satellite  Systems  cost  model  ** 

EM- 


subsystem  configurations 
stabilization  and  control 

CONFIGURATION MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  • 486.  NUMBER  OF  QUAL  UNITS  « 0 

,8GL  POWER  ■ 1153.  ARRAY  AREA  » 93.6  SQ  FT  BATT  CAP  a 30.  AMP-HR 


SPACECRAFT  COST  MODEL 


NOl-1-2  ESS 

(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


fSiffiIl!REoNTROL 

ELECTRICAL  POWER 
COMMUN IC AT  I CNS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION  ECU  IP  ME  NT 


^ SATELLITE 

QUALIFICATICN 
GSE  (AGE) 


UNIT(S) 


LAUNCH  SITE 
CONTRACTOR 


SUPPORT 

FEE 


DESIGN 

DDT  + E 

TEST  AND 

TOTAL 

PRODUCTION 

-RECURRING- 
FAB  AND 

TOTAL 

ENGINEER  ING 

EVALUATION 

DDT+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

3:l 

l:l 

*:? 

5:1 

!:( 

2.8 

.7 

3 .5 

A.  A 

5.8 

10.2 

t • 9 

.A 

1 .3 

1.8 

2.3 

A.l 

5.3 

1.1 

6 .3 

9.2  ' 

A. 7 

13.8 

A.  H 

1.6 

5 .8 

7.8 

6.1 

1A.0 

.9 

.5 

1.5 

2.3 

2.6 

. A. 9 

18.6 

5. A 

23.8 

31.3 

26.  A 

57.7 

29.9 

68.0 

53.7 

125.7 

?:? 

1 .8 

TOTAL  SATELLITE 


57.2 


1.32.4 


AVERAGE  UNIT  COST  ( 6 SATELLITES) 


22.  i 


TOTAL  SATELLITE  QDT+E  ANO 
RECURRING  COST 


189.6 


~U/\ 


N01-1-2  ESS 


* * + * ASSEMBLY  DESCRIPTIONS  * * * * 
STABILIZATION  AND  CONTROL 


UNIT 

UNIT 

ODTE 

VEHICLE 

VEHICLE 

IOENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG,  COST 

1303  REACTION  WHEEL 

1 

5.1 

.3 

1.00 

100166. 

40360. 

19691, 

23114. 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

1.0 

1.00 

61349. 

514C2. 

29381. 

23899. 

1815  EARTH  SENSOR 

1 

15.4 

15.6 

1.00 

1172826. 

296104* 

284348. 

270636. 

2203  CONTROL  EL ECTRNCS 

■> 

7 . 1 

62.0 

1.00 

1154954. 

749743. 

386145. 

449924. 

AUXILIARY  PROPULSION 

UNIT 

UNIT 

DOTE 

VEHICLE" 

VEHICLE 

IOENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

819  THRUSTER 

12  , 

.4 

0.0 

.10 

11717. 

47802. 

73834. 

66265. 

834  THRUSTER 

4 

.7 

9 1 

.10 

11440. 

25095. 

40718. 

37973. 

DATA  PROCESSING  AND  INSTRUMENTATION 

• 

UNIT 

UNIT 

ODTE 

VEHICLE 

VEHICLE 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

203  DIGITAL  TELEMETRY 

2 

8.9 

3.0 

1.00 

642664. 

139061. 

243439. 

250356. 

345  TAPE  RECORDER 

2 

16.8 

25.0 

1.00 

499633. 

583549, 

260694. 

194637. 

403  COPMD  DECQD  + DIS  TR 

1 

2.3 

7.5 

1.00 

1960200. 

47819. 

46506. 

452327. 

. COMMUNICATIONS 

' UIUI 

UNI  I 

UU  1 t 

VEHICLE 

VEHICLE 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COS 

103  BASEBND  ASSY  UNIT 

1 

2.0 

.5 

1.00 

44622. 

16117. 

27463. 

10297. 

227  ANTENNA 

2 

.8 

0.0 

1.00 

55273. 

46873. 

12358. 

21532. 

227  ANTENNA 

2 

’ .8 

0.0 

1.00 

55273. 

46873. 

12  358C 

21532. 

306  TRANSMITTER 

2 

2.1 

10*9 

1.00 

101507. 

47779. 

70686. 

39543, 

312  TRANSMITTER 

2 

2.2 

15.8 

1.00 

105  063. 

49590. 

72985. 

40926. 

401  RECEIVER 

1 

3.9 

6.3 

1.00 

77256. 

24775. 

30443. 

17827. 

503  COPMAND  SIG  COND 

2 

1 .5 

.9 

1.00 

20153. 

30796. 

31712. 

7851, 

603  DIPLEXER 

1 

3.1 

1.0 

1.00 

57409. 

15451. 

16711, 

13247. 

/O  S 


N01-1-2  ESS 


ELECTRICAL  POWER 

IDENT  TYPE 
. 227  BATTERY 


no.  weiJht  p8wH  f?8{5r  d.e,  cost 


10.  WEIGHT  POWER  FACTOR  O.E.  COST  T.E.  COST 
2 . 23.8  0.0  .10  32587.  22323. 


PR*B?!&biT  EWS^blr 

78283.  55220. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


solarmSrray 

YMM*LHiSRfif8l 


tftmim a 

STRUCT  IRE 
POWER  CON" 


!dssys 


POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

HISSICN  EQUIP  WEIGHT 


»:! 

3?:S 

90.1 

61.3 
10.8 
35  .8 

27.4 
400.0 


DOTE 

1:88 

1:88 

1,00 

1.00 

1*00 

1.00 


mm: 

5350 A?: 
1612765, 
863049 • , 
501449. 
53531. 


Him: 

29633?: 
498698 , 
284608. 
221457, 
33709. 


VEHICLE 

prS?32&8s.t 

lMBi: 

19215?: 

242433. 

277020. 

215402. 

24426. 


TOTAL  SATELLITE  WEIGHT  vtw.u 


-I  I A 


**  SATELLITE  systems  cost  model  ** 


subsystem  configurations 
stabilization  and  control 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  HQNOPROPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTUI 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  ANO  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  » 19323*  NUMBER  OF  QUAL  UNITS  * 0 
...  80L  POWER  ■ 1148.  ARRAY  AREA  « 90.1  SQ  FT  BATT  CAP  °100.  AHP-HR 


0/  - M/\ 


SPACECRAFT  COST  MODEL 


NOi-1-3  SEOS 

(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 

EbRHIHJttifflK6* 

St Isilityl aKo  control 

AUXILIARY  PROPULSION 


orAv.ci.Kflr  i 

MISSION  ECU  IP  ME  NT 


SATELLITE 

QUALjFICATICN  UNIT(S) 


GSE  (AGE) 

^cRi!cf5JE 


DESIGN 

ENGINEERING 


5.4 

1-3 


!:i 

8.5 

4.2 

1.2 


25.0 


DDT+E 

TEST  AND 
EVALUATION 


1.4 

.3 

: l 
hi 

.7 


6.6 


f|UP.PORT 


TOTAL 

DDT+E 


6.9 

1 .6 

1:9 

9.5 
5 .8 

1.9 


32  .3 
51  .9 


84.2 
0.0 
2 .2 

2.4 


-——RECURRING- 

PRODUCTION 
ENGINEERING 


5.2 

1.  2 

i:t 

10s:9 

1.9 


31.1 


FAB  AND 

TOTAL 

ASSEMBLY 

RECURRING 

3.7 

8.9 

.9 

2.1 

5.  } 

9.2 

2.6 

5.1 

4.0 

14.8 

4.3 

10.0 

2.2 

4.1 

23.1 

54.2 

93.0 

147.2 


li9 

3.9 


TOTAL  SATELLITE 


80.9 


153.1 


AVERAGE  UNIT  COST  ( 4 SATELLITES) 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


38.3 

242.0 


Vll-ll 


NQl-1-3  SEOS 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


• 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

IDENT 

TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

1303 

REACTION  WHtEL 

1 

5.1 

.3 

1.00 

100166. 

40360. 

20  942. 

24011. 

1601 

VALVE  DRIVER  ASSY 

2 

1.6 

1.0 

1.00 

61349. 

51402. 

31240. 

26711. 

1815 

EARTH  SENSOR 

1 

15.4 

15.6 

1.00 

11  72  826. 

2 96104. 

302424. 

2B1136. 

2203 

CONTROL  ELECTRNCS 

2 

7.1 

62.0 

1.00 

1154954. 

749743. 

410692. 

502857. 

AUXILIARY  PROPULSION 

IOENT 

UNIT 

UNIT 

DOTE 

D.E.  COST 

VEHICLE 

VEHICLE 

TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

T.E.  COST 

PROD.  COST 

ENG.  COST 

818 

THRUSTER 

12 

.4 

0.0 

.10 

11717. 

47802. 

75208. 

70390. 

834 

THRUSTER 

4 

.7 

.1 

*10 

11440. 

25095. 

41476. 

40336. 

•DATA 

PROCESSING  AND  INSTRUMENTATION 

VEHICLE 

UNIT 

UNIT 

DOTE 

VEHICLE 

IDENT 

203 

TYPE 

DIGITAL  TELEMETRY 

NO. 

2 

WEIGHT 

8.9 

POWER 

FACTOR 

1.00 

°if«5S§SI 

T.E.  CGST 
139061. 

PROD.  COST 
258914. 

ENG.  COST 
503068. 

345 

TAPE  RECORDER 

3 

16.8 

25  !o 

1.00 

499633. 

503549. 

391041. 

291956. 

403 

COMMD  OECQD+DISTR 

1 

2.3 

7.5 

1.00 

3322281. 

47819. 

49463. 

796384. 

COMMUNICATIONS 


IOENT 
103  BA 
202 
202 
306 
312 

■m 

603 


Ilf6 


BND 
ANTENNA 
ANTENNA 

fKflMfl 

RECEIVER 
COPMAND  S 16 
DIFLEXER 


ASSY  UNIT 


COND 


NO. 

1 

1 

1 


UNIT 

W 

8.4 
' 8.4 

i:i 

3.9 

1.5 
3.1 


UNIT 

POWER 

.5 

0.0 

0.0 

m 

6:8 

1.0 


D DTE 
FACTOR 
1.00 
1.00 
1 .00 

i:88 
1 .00 
1.00 
1.00 


D.E.  COST 
44622. 
349517. 
349517. 

mm: 

im: 

57409. 


T*E  * COST 
16117. 
137063. 
137063. 
47779. 
49590. 

18???: 

15451. 


VEHICLE 
PROD,  COST 
29209. 
61380. 
61380. 
113089. 
116437. 

Hill: 

17773. 


VEHICLE 

^106§6 

83783. 

83783. 

mi: 

lmi: 

13762. 


/ 


VII-  12. 


NQl-1-3  SEOS 


ELECTRICAL  POWER 

IOENT  TYPE 
269  BATTERY 


NO. 

2 


UNIT 

WEIGHT 

71.3 


UNIT 

POWER 

0.0 


DOTE 

FACTOR 

.10 


D.E.  COST 
86935. 


T.E.  COST 
49261, 


VEHICLE 
PROD,'  COST 
175964. 


VEHICLE 
ENG.  COST 
156484 • 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


„ NAME 
SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 


»M8Tai, 


CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISS  I CN  EQUIP  WEIGHT 


WEIGHT 

62^.8 

77.7 

76.3 

0.0 

50.5 

149.1 

73.3 

10.4 
67.3 

108.7 

910.0 


DDTE 
FACTOR 
1.00 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00 
1.00 
1.00 


0. 


cost 

'43692. 


329081. 

743801. 

0. 

706105. 

2567683. 

860858. 

488781. 

137312. 


T. 


MI 

193593, 

207136. 

0. 

398379. 

764897. 

316208. 

214466. 

63260. 


VEHICLE 
PROD.  COST 
219104. 
212124. 
158307. 

27474§! 

395638. 

327114. 

221862. 

37583. 


VEHICLE 

''hoW. 

78884. 

178297. 

169268 1 
615500. 
206356. 
117166. 
32915. 


TOTAL  SftltLUlE  WEIGHT  1884.5 


Vll-I  i> 


**  satellite  systems  cost  model  ** 

,V0/~ 


IUBS YSTE  M CONFIGURATIONS 


STABILIZATION  ANO  CONTROL 

CONFIGURATION  THREE  AXIS  MASS  EXPULSION 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPRQPE  LL  ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  IDTU) 

COMMUNICATIONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING 
CONFIGURATION  - 


- UNIFIED  LINK-COMMON  ANTENNAS 

- SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  » 160.  NUMBER  OF  QUAL  UNITS  » 0 

MOL  POWER  « 352.  ARRAY  AREA  * 59.5  SQ  FT 


BATT  CAP  ■ 


8.  AMP-HR 


jll  - \\f\ 


SPACECRAFT  COST  MODEL 


NOl-1-4  GRAYS  AT 


(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  FOW6R- 
COMMUNICATICNS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  E CUIPMENT 


SIGN 

DDT+E-- 

TEST  AND 

TOTAL 

PRODUCTION 

-RECURRING 

FAB  AND 

TOTAL 

BERING 

EVALUATION 

DDT+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

3.9 

2.2 

6.1 

0.0 

1.4 

1.4 

• 8 

.2 

.9 

0.0 

.2 

.2 

2.7 

l.i 

' 3 .8 

.0 

1.3 

1.3 

• 6 

* c 

.8 

.0 

.3 

.3 

4.2 

.4 

4.7 

0.0 

.6 

• 6 

5.7 

1.4 

7.1 

.0 

1.4 

1.4 

3.3 

1.9 

5.2 

* 1 

1.7 

1*8  , 

21.  2 

7,3 

28  .5 

• 2 

6.9 

7.1 

9.4 


SATELLITE 

QUAL IF ICATI CN  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


48.6 

0.0 

1.9 

2.1 


6.5 


• 4 
.5 


TOTAL  SATELLITE 


52  .6 


7.5 


AVERAGE  UNIT  COST  ( i SATELLITES) 


17.5 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


7o;i 


// 


SI-HA 


NOl-l-4  gravsat 


♦ * * * ASSEMBLY  DESCRIPTIONS  * * # * 


STABILIZATION  AND  CONTROL 


IOENT  TYPE 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

1501  CONTROL  ELECT. 

1 

10.0 

4.0 

1 .00 

1349183. 

500699, 

358223. 

0. 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

1.0 

1 .00 

61349. 

514C2. 

38578. 

24514. 

1718  RATE  INTEGR  GYRO 

1 

9.6 

32.0 

1.00 

800266. 

172894. 

220785. 

0. 

1803  EARTH  SENSOR 

1 

14  .6 

19.0 

1.00 

1118880. 

282384. 

356862. 

‘ o. 

AUXILIARY  PROPULSION 

IDfc'NT  TYPE 

NO. 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

834  THRUSTER 

8 

.7 

.1 

.10 

13754. 

45762. 

77273, 

76092. 

DATA  PROCESSING  AND  INSTRUMENTATION 

[DENT  TYPE 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COS. 

T.E,  COST 

PROD.  COST 

ENG,  COST 

III 

1 

■ i?:8 

1:1 

1:88 

112811: 

mm: 

8: 

COMMUNICATIONS 

[DENT  TYPE 
103  BAS6BNO  ASSY  UNil 

3§6  T R Jt?s!  M$TT ER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIFLEXER 


UN  IT 

UNIT 

DOTE 

NO. 

.WEIGHT 

POWER 

FACTOR 

1 

1 2.0 

• D 

1.00 

3 

1 

' .8 
2.1 

1:88 

3 

3.9 

6,3 

1.00 

2 

1 .5 

.9 

1.00 

3 

3.1 

1.0 

1.00 

D.E 


urn: 

mit: 

77256. 

20153. 

57409. 


T*Ei6SS?I 

mil: 

24775. 

30796. 

15451. 


VEHICLE 
PROD.  COST 
36060. 

9015  . 
51709. 
39973. 
41640. 
21942. 


VEHICLE 
ENG.  COST 
0. 

8: 

0. 

8053. 

0. 


*9 /-III  A. 


NOl-1-4  GRAVSAT 


ELECTRICAL  POWER 

DENT  TYPE 
204  BATTERY 


UNIT  UNIT  DOTE  . 

NO.,  WEIGHT  POWER  FACTOR  D.E.  COST 
2 8.6  0.0  .10  11097. 


T.E.  COST 
10743. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


name  WEIGHT 

SOLAR  ARRAY  29.2 

WIRING  HARNESS  84.8 

THERMAL  CONTROL  31.3 

POWER  CONVERTERS  10.0 

PROPULSION  FEED  SYS  241,9 

ST  RUCTLRE  331,3 

POWER  CONTROL  UNITS  43.7 

SATELLITE  AOAPTER  63.7 

PROPELLANT  WEIGHT  537.9 

MISSION  EQUIP  WEIGHT  225.0 


DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

1.00 

406638. 

52111. 

1.00 

354410. 

208493. 

1.00 

455973.. 

113210. 

1.00 

J 410936. 

256004. 

1,00 

1915834. 

1320566. 

1.00 

2167327. 

1507771. 

1 .00 
1.00 

431115. 

131043. 

233652. 

57127. 

VEHICLE 
PROD.'  COST 
39719. 


VEHICLE 
PROD.  COST 
133106, 
282037. 
116046, 
163477, 
1124364, 
962816. 
298406. 
44930. 


VEHICLE 
ENG.  COST 
22394. 


VEHICLE 
ENG.  COST 


TOTAL  SATELLITE  WEIGHT  1694.1 


OOOQOOOO 


u-\lt\ 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

MV  t~  /-  5"  MiAQg/). 7~_  ^ 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  - -SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

DAJL2R9P,ES§ING  and  instrumentation 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  CDTU) 


COMMUNICATIONS 

CONFIGURATION 


- UNIFIED  LINK-COMMON  ANTENNAS 


ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT-  BODY  MOUNTED  SOLAR  ARRAY 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  * 297*  NUMBER  OF  QUAL  UNITS  • 0 

. BOL  POWER  » 185.  ARRAY  AREA  " 60.6  SO  FT 


BATT  CAP  ® 6,  AHP-HR 


S-M/A 


SPACECRAFT  COST  MODEL 


N01-1-5  MAGSAT-B 


(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


— DDT+E— — 
TEST  AND 
EVALUATION 


TOTAL 

DDT*E 


PRODUCTION 

ENGINEERING 


-RECURRING- 
FAB  AND 
ASSEMBLY 


■TOTAL 

RECURRING 


|hPrmIlr|ontrol 

ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANOLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


11*2 


19.8 

8.8 


QUAlIMIItION  UNIT(S) 
GSE  (AGE) 

UUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 

total  Satellite 


23*7 

0.0 

1.2 

, 1-1 

1 A * \ 

26.0 


AVERAGE  UNIT  COST  t 1 SATELLITES)  . 


JTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


//(, 


bl-ll  A 


NQ1-1-5  HAGSAT-B 


* * * ASSEMBLY  DESCRIPTIONS  * * * ♦ 


STABILIZATION  AND  CONTROL 

IDENT,  TYPE  ' 1 NO. 

203  VALVE  DRIVER  ASSY  1 

303  SUN  SENSOR  1 

403  NUTATION  DAMPER  I 

603  CONTROL  ELECTRNCS  1 

806  EARTH  SENSOR  ASSY  1. 


UNIT  UNIT  DOTE 

WEIGHT  POWER  FACTOR  D.E  • COST  T.E » COST 
1.6  5.9  1.00  165834,  15851. 

.3  .0  1.00  116150.  14519.1 

2.8  0.0  1.00  77256.  15984.! 

7.4  3.5  1.00  1071594.  447818.^ 

, 4.1  1.0  1.00  357242.  90176.! 


VEHICLE 
PROD.  COST 
25685. 
18541.) 
17010.. 
290184. 
120258. 


VEHICLE 
ENG.  COST 
0*:. 
0. 
0.' 
0* 
0. 


AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 


UNIT  UNIT  DDTE 
NO.  WEIGHT  POWER  FACTOR 
8.  ,7  .1  .10 


D.E 


T-E?  ,«il 


VEHICLE 


VEHICLE 
IGo  ( 
760* 


ENG.^^ST 


DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT 

IDENT  TYPE  NO,  ‘ 

203  DIGITAL  TELEMETRY  1 

403  COHMD  OECOD+OISTR  1 


. . DOTE 

WEIGHT  POWER  FACTOR 

8.9  3.0  1.00 

2.3  7.5  1.00 


D.E.  COST 
249220,' 
920290. 


T.E.  COST 
139061.1 
47819. 


VEHICLE 
PROO.  COST 
177501,' 
61065. 


VEHICLE 
ENG.  COST 
O.L 
0. 


COMMUNICATIONS 

IDENT  TYPE 
103  BASE0ND  ASSY  UNIT 
227  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 


NO. 

m it 

pgtm  m* 

D.E.  COST 

T.E.  COST 

PRV0&«&t>lT 

EN( 

H'gfcir 

1 1 

2.0 

.5 

1.00 

44622. 

16117. 

36060. 

0.  , 

1 

.8 

0.0 

1.00 

49684.! 

27572. 

9015.1 

O.i 

1 

2.1 

10.9 

1,00 

91242. 

28105.! 

51709,. 

0.,. 

1 

3.9 

6.3 

1.00 

77256. 

24775.1 

39973. 

0., 

1 

1.5 

.9 

1.00 

18115. 

18115.! 

2313/3. 

0.1 

1 

3.1 

1.0 

1.00 

57409. 

15451.. 

21942.1 

o.r 

/ 

/ 


\ ./ 

/ / 

/ 


0-£'l  lf\ 


NOX-1-5  magsat-b 


ELECTRICAL  POWER 

IDENT  TYPE 
202  BATTERY 


UNIT 

NO.  WEIGHT 
2 9.5 


UNIT 

POWER 

0.0 


ODTE 

FACTOR 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


„ NAME 
SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 

29.8 

21.1 

19.5 

15.9 

53.0 

90.5 

31.1 
. 17.0 

36.4 

66.0 


D.E 


DOTE 

FACTOR 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 


. COST 

T.E.  COST 

VEHICLE 
PftOO.  COST 

VEHICLE 
ENG.  COST 

8778, 

11541.1 

42670. 

17714. 

E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

411885  « 

53102. 

135637. 

86700.: 

0. 

100948. 

64092. 

0. 

206830. 

02139. 

87985.) 

0. 

590016. 

367568. 

234718, 

0. 

748535.. 

413380. 

351963. 

0 . 

877931., 

500373. 

319526.1 

0. 

295911. 

191493, 

244563.1 

o.< 

14779. 

16432. 

21311. 

0. 

TOTAL  SATELLITE  WEIGHT  450.9 


♦*  satellite  systems  c°st  mooel  ** 

/ffi  AY~6 


UBSYSTEfc  CONFIGURATIONS 


stabilization  and  control 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 

OATA  PROCESSING  AND  INSTRUMENTATION 


CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  <DTU) 

UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


COMMUNICATIONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CON F IGURAT  ION  - 


VEHICLE  SIZING 
CONFIGURATION  - 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  » 19323. 
BOL  POWER  * 1068. 


NUM8ER  OF  QUAL  UNITS  - 0 
ARRAY  AREA  - 83.9  SQ  FT 


BATT  CAP  «I00.  AMP-HR 


/ 


/ 


SPACECRAFT  COST  MODEL 


NQ1—1-6  SH IAS 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DDT+E- 


DESIGN 
ENGINEERING 


TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


PRODUCTION 

ENGINEERING 


•RECURRING 

FAB  AND  TOTAL 

ASSEMBLY  RECURRING 


STRUCTURE 

5*9 

1.7 

THERMAL  CONTROL 

io  5 

. 2 

ELECTRICAL  POWER 

3.1 

1.0 

COMMUNICATIONS 

Z.  1 

,7 

DATA  HANDL  I fsG 

8*0 

• 3 

STABILITY  AND  CONTROL 

A.  5 

1.9 

AUXILIARY  PROPULSION 

1.8 

1.0 

SPACECRAFT 

* * * , i 

26.  8 

6.7 

MISSION  EQUIPMENT 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 

TOTAL  SATELLITE 


AVERAGE  UNIT  COST  ( 1 SATELLITES) 


7.6 

0.0 

1.3 

1.3 

1 .6 

0.0 

.2 

• 2 

9 .1 

.3 

1.7 

2.0 

Z.7 

• 3 

.9 

1.2 

8.2 

.8 

.5 

1«9 

6 .9 

1.8 

1.8 

3.6 

2.8 

• 3 

1.0 

1.3 

33.5 

3.5 

7.9 

10.9 

55  .4 

* 

31.0 

88.9 

91.9 

0 .0 

2 .3 

2.5 

.5 
• 8 

93  .7 

93.2 

93.; 

TOTAL  SATELLITE  DOTfE  AND 
RECURRING  COST 


136.9 


zx-ut\ 


NQ1-1-6  SHIAS 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 
STABILIZATION  AND  CONTROL 


IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

O.E.  COST 

T.E • COST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG.  COST 

1303  REACTION  WHEEL 

2 

5.1 

.3 

1.00 

1 11435. 

68611. 

46538. 

44528. 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

1.0 

1.00 

61349. 

51402. 

38578. 

24514. 

1815  EARTH  SENSOR 

2 

' 15.4 

15.6 

1.00 

1304769. 

503376. 

672052. 

521367. 

2203  CONTROL  £L ECTRNCS 

2 

■;  7.i 

62.0 

1.00 

1154954. 

749743. 

507024. 

461503. 

AUXILIARY  PROPULSION 
IDENT  IYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

O.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

818  THRUSTER 

18 

0 4 

0.0 

.10 

14248. 

70110. 

109787. 

116814. 

834  THRUSTER 

6 

.7 

.1 

• 10 

12597. 

35429. 

60  545. 

60616. 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

IDENT  TYPE  NO/WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 
1216794. 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 
486214. 

Z 03  DIGITAL  TELEMETRY 

2 

8.9 

3.0 

1.00 

139061. 

319646. 

403  COMMD  DECOD+D IS TR 

1 

2.3 

7.5 

1.00 

3480535. 

47819. 

61065. 

0. 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 
WEI  GHT 

UNIT 

POWER 

D DTE 
FACTOR 

0 oE • COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

• 103  BASEBND  ASSY  UNIT 

i ; 

2.0 

• 5 

1.00 

44622. 

16117. 

36060. 

0. 

202  ANTENNA 

i 

8.4 

0.0 

1.00 

349517. 

137063. 

75778. 

0. 

202  ANTENNA 

i 

8.4 

0.0 

1.00 

‘ 349517. 

137Q63. 

47779. 

75778. 

0. 

' 306  TRANSMITTER 

2 

2 .1 

10.9 

1 .00 

152260. 

139615. 

60841. 

312  TRANSMITTER 
401  RECEIVER 

2 

2.2 

15.8 

1.00 

157595. 

4959Q. 

143749. 

71951. 

62973. 

2 

3.9 

6.3 

1.00 

85947..  . 

42118. 

34343. 

. 503  COMMAND  SlG  CONO 

3 

1.5 

.9 

1.00 

22191.  . 

43476. 

58726. 

15617. 

ft03  DTPI  FXF» 

1 i 

3.1 

1 .n 

1.00 

57409o 

15451. 

21942. 

0 0 

III 


fr-t-IIA 


N01-1-6  SHI  AS 


ELECTRICAL  POWER 

IOENT  TYPE 
269  BATTERY 


UNIT  UNIT  DOTE 

"!*  *H!ST  ToR  F‘5I8R  °*E 5&SSIT 


VEHICLE 
PROD.  COST 
183967. 


VEHICLE 
ENG.  COST 
175436. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

DDTE 

VEHICLE 

WEIGHT 

FACTOR 

D.E.  COST 

T.E.  COST 
99C11. 

PROD.  COS 

SOLAR  ARRAY 

58.4 

1.00 

517224. 

252902. 

WIRING  HARNESS 
THERMAL  CONTROL 

??,? 

1.00 

382916. 

225263. 

304722. 

35  .6 

1.00 

865004. 

123534. 

125122. 

POWER  CONVERTERS 

0.0 

1.00 

0. 

0. 

0. 

PROPULSION  FEED  SYS 

92  .6 

1.00 

1025585  . 

633485. 

539365. 

STRUCTURE 

196.9 

1.00 

2852239. 

968849. 

618677. 

POWER  CONTROL  UNITS 

84.4 

1.00 

825239. 

343398. 

438567. 

SOLAR  ARRAY  DRIVE 

9.7 

1.00 

466226. 

202132. 

250151. 

SATELLITE  ADAPTER 
PROPELLANT  WEIGHT 
MISSIGN  EQUIP  WEIGHT 

80  .5 
298.3 
1000.0 

1.00 

159891* 

73922. 

51524. 

VEHICLE 
ENG.  COST 


TOTAL  SATELLITE  WEIGHT  2225.2 


OOOOOOOOO' 


vii-zs 


+ * SATELLITE  SYSTEMS  COST  M00e«-  ** 
A'4h/-~r  tfc.A7Ar-i_ 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPRQPE LL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

COMMUNICATIONS 

. CONFIGURATION  ~ - UNIFIED  LINK-CQMHON  ANTENNAS  PLUS  DOWNLINK 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT,  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 


INFORMATION 

123.  NUMBER  DF  DUAL  UNIT! 
1046.  ARRAY  AREA  » 32.2  i 


BATT  CAP  *100.  AMP-HR 


SPACECRAFT  COST  MODEL 


NQl-1-7  HCMM-2 


(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


DDT+E 

TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


PRODUCTION  REC^A8IAND  TOTAL 
ENGINEERING  ASSEMBLY  RECURRING 


STRUCTURE 
THERMAL  CONTROL 

aRfiiiHSftiflip 


— AUXILIARY 


CONTROL 
PROPULSION 


y 


r 


SPACECRAFT 
MISSION  ECUIPMENT 


SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FE* 


TOTAL  SATELLITE 


5.9 

1.6 

1:1 

'*:S 

1.9 


27.8 


1.7 

.2 

l:9 

hi 

1.1 

7.3 


7.7 

1.0 

1:1 

x5°:i 

2.9 


35  .2 
55  .A 


90.6 
0 .0 
2 .3 

2 .6 


OB  .A 


5.7 

1.5 

hi 

lJ:* 
2.0  •' 


33.6 


A. 3 

*6 

hi 

2:2 

3.5 

25.  A 


10.0 

2.1 

!:t 

Ihl 

6.3 


59.2 

100.5 


159.7 

* * r 

166.1 


AVERAGE  UNIT  COST  ( A SATELLITES) 

OTAL  SATELLITE  DDT+E  AND 
RECURRING  COST. 


A1.5 

261.6 


I'l-A  I A 


N 01-1-7  HCHM-2 


* * + * ASSEMBLY  DESCRIPTIONS  * * * * 
STABILIZATION  AND  CONTROL 


IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

O.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1303  REACTION  WHEEL 

2 

5.1 

.3 

1.00 

111435. 

68611. 

37696. 

48518. 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

1.0 

1.00 

61349. 

514C2. 

31248, 

26711. 

1815  EARTH  SENSOR 

1 

15.4 

15.6 

1.00 

1172826. 

296104. 

302424. 

281138. 

2203  CONTROL  ELECTRNCS 

2 

7.1 

62.0 

1.00 

1154954. 

749743. 

410692. 

502857. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

818  THRUSTER 

18 

.4 

0.0 

.10 

14248. 

70110. 

106069. 

104195. 

834  THRUSTER 

6 

.7 

.1 

.10 

12597. 

35429. 

58495. 

54067. 

DATA  PROCESSING  AND  INSTRUMENTATION 


IDENT 

TYPE 

NO.' 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E,  COST 
1248062. 

T.E.  COST 
139061. 

VEHICLE 
PROD.  COST 

YEHICLE 
ENG,  COST 
543396. 

203 

DIGITAL  TELEMETRY 

2 

8.9 

3.0 

1.00 

258914. 

345 

TAPE  RECORDER 

3 

16.8 

25.0 

1.00 

499633. 

583549. 

391041. 

291956. 

403 

CO  NMD  DECOD-f  DISTR 

1 

2.3 

7.5 

1.00 

3560875. 

47019. 

49463. 

853578. 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

v UNIT 
W El  GHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

103 

BA5EBND  ASSY  UNIT 

1 

2.0 

• 5 

1.00 

44622. 

16117. 

29209. 

10696. 

202 

ANTENNA 

1 

8.4 

0.0 

1.00 

349517. 

137063. 

61380. 

83783. 

202 

ANTENNA 

1 

8.4 

0.0 

1.00 

349517. 

137063, 

61380. 

83783. 

306 

TRANSMITTER 

2 

2.1 

10.9 

1.00 

152260. 

47779. 

113089. 

66293. 

nz 

TRANSMITTER 

2 

2.2 

15.8 

I. 00 

157595.. 

49590. 

116437. 

68615. 

>01 

RECEIVER 

2 

3.9 

6.3 

1.00 

85947,,  ' 

42118. 

58281. 

37421. 

>03 

Cl)  PM  AND  SIG  COND 

3 

1.5 

.9 

1.00 

22191, 

43476. 

47569. 

12967. 

>03 

DI  PLEXER 

L 

3.1 

1.0 

1.00 

57409.. 

15451. 

17773. 

13762. 

zx.~u  r\ 


N01-1-7  HCMM-2 


ELECTRICAL  POWER 

PE  , 

ERY 


IDENT 
269  BA 


flf6 


UNIT  UNIT  DDTE 
NO.  WEIGHT  POWER  FACTOR  D.E,  COST 
2 . 71 .3  0.0  .10  06935. 


T.E 


VEHICLE 

"Hid*” 


VEHICLE 
ENG,  COST 
156484. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTLRE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  AOAPTER 

PROPELLANT  WEIGHT 

MISSICN  EQUIP  WEIGHT 


WEIGHT 

57.2 

103.3 

35.5 
' 0.0 
98.0 

!02.0 

84.4 

9.5 

81.6 

271.2 

1000.0 


DDTE 

D.E.  COST 
509866. 

VEHICLE 

' VEHICLE 

FACTOR 

1.00 

T.E.  COST 
97126. 

PROD.  COST 
200951. 

“MS 

1.00 

1.00 

418970. 

936473. 

246473. 

123299. 

270066. 

101183, 

100431 

224482 

1.00 

. °- 

0. 

0." 

0 

1.00 

1064951. 

661556. 

456247. 

255279 

1.00 

2 872260. 

990138. 

512143. 

688510 

1.00 

015251. 

343398. 

355241. 

195424 

1.00 

45  96  87. 

198584. 

205433. 

110192 

1.00 

161746. 

74741. 

"1067. 

38772 

TOTAL  SATELLITE  WEIGHT  2251.6 


:^i  i/\ 


+*  satellite  systems  cost  mqdel  +* 

/Jlt>  f- £r£g.£t>f/fT 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

OATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

COMMUNICATIONS 

CONFIGURATION UNIFIED,  LINK— COMMON  ANTENNAS  PLUS  DOWNLINK 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  ■ 312.  NUMBER  OF  QUAL  UNITS  » 0 

BOL  POWER  - 640.  ARRAY  AREA  « 142.0  SO  FT  BATT  CAP  * 14.  AMP— HR 


VII-30 


SPACECRAFT  COST  MODEL 

N01-1-8  STEREOSAT 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


DDT+E 

TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


PRODUCTION 

ENGINEERING 


fcLUK  K 1N«”* 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 

2.  1 

THERMAL  CONTROL 

• 4 

ELECTRICAL  POWER 

2.9 

COMMUNICATIONS 

. 9 

OATA  HANDLING 

2 . 9 

STABILITY  AND  CONTROL 

4.2 

AUXILIARY  PROPULSION 

1.0 

SPACECRAFT 

i4.4 

MISSION  ECU  IP  ME  NT 

SATELLITE 

QUALIFICATION  UNITtS) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


AVERAGE  UNIT  COST  ( 3 SATELLITES) 

TOTAL  SATELLITE  DOT+E  AND 
RECURRING  COST 


2.4 

.2 

.8 

.4 

. *3 
1.6 
, .5 


6.1 


4 .5 
.7 
3.6 
1 .3 
3 .2 
5.8 
1 .5 


20.5 
12  .4 


32.9 
0 .0 
1.4 

1 .5 


35.9 


1.5 
.3 

2.2 

1.0 

2.5 
4.4 
1.2 


13.1 


4.0 
• 6 

3.3 

1.3 

1.4 

3.4 

1.4 

5.4 


5.5 
. • 9 
$.5 
2.3 
3.9 
7.8 
2.7 


28.5 

13.6 


42.1 


1.2 

2.1 


.5.3 

i 4 « 

15.1 

81.2 


N01-1-8  STEREQSAT 


* + * * assembly  descriptions  * * + * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  ' N( 

1305  REACTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1815  EARTH  SENSOR 
2203  CONTROL  ELECTRNCS 


i.  h^iJht  pHwer  facISr  O.E • COST 


5*0  25.0  1.00 

1.6  1.0  1.00 

15.4  15.6  1.00 

7.1  62.0  1.00 


98701. 

61349. 

1172826. 

1154954. 


T.E.  COST 
39694. 
514C2, 
296104. 
749743. 


«b§T 

iliH: 

315942. 

429049. 


AlWhl 

23153. 

28313. 

275122. 

533024. 


AUXILIARY  PROPULSION 
IDENT  TYPE 


UNIT  UNIT  DOTE 
HEIGHT  POWER  FACTOR 


COST 


COST 


VEHICfcl 
PROD.  CO? 


VENN 
ENG.  ( 


818 

THFUSTER 

12 

• 4 

0.0 

.10 

11717. 

47802. 

75994. 

72844. 

834 

THRUSTER 

4 

.7 

.1 

.10 

11440. 

25095. 

41909. 

41743. 

DATA 

PROCESSING  AND  INSTRUMENTATION 

VEHICLE 

VEHICLE 

UNIT 

UNIT 

DOTE 

DENT 

, 1Y  P E 

NO. 

WEIGHT 

POWER 

FACTOR 

D.6,  COST 
407362. 

.E.  COST 

PROD.  COST 

ENG.  COS 
168002. 

203 

DIGITAL  TELEMETRY 

2 

8.9 

3 .0 

1.00 

139061. 

270487. 

403 

CQPMD  DEC00+D1STR 

1 

2.3 

7.5 

1.00 

1300011. 

47819. 

51673. 

305 145 . 

COMMUNICATIONS 

1 . IDENT  TYPE 

UJ  103  BASEBND  ASSY . UNIT 

. ^ . 227  ANTENNA 

— 227  ANTENNA 

306  TRANSMITTER 
312  TRANSMITTER 
401  RECEIVER 
;503  COMMAND  SIG  COND 
603  D1FLEXER 


NO.' 

UNIT 

HEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.6.  COST 

•E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1 

, 2.0 

.5 

1.00 

446Z2. 

16117. 

30515. 

10467. 

2 

1 .8 

0.0 

1.00 

55273. 

46873. 

13732. 

25509. 

2, 

.8 

0.0 

1.00 

55273. 

‘ ’ 873. 

13732. 

78763, 

O5509. 

2 

2.1 

10,9 

1.00 

101507. 

779. 

» 846  * 

2 

2.2 

15.8 

1:88 

105063. 

590. 

01094. 

1488. 

1 

3.9 

6.3 

77256. 

775. 

33825. 

>123. 

2, 

1 .5 

.9 

1.00 

20153. 

796. 

35236. 

>301. 

1' 

3.1 

1.0 

1.00 

57409. 

451. 

18568. 

>467. 

/ ' '/ 


Tfc-IIA 


NOl-1-8  STEREOSAT 


ELECTRICAL  POWER 

IDENT  TYPE  , 

212  BATTERY 


UNIT 

NO.  WEIGHT 
2 15.7 


UNIT  DOTE 
POWER  FACTOR 
0.0  .10 


D.E.  COST 
17510. 


T.E.  COST 
16570. 


VEHICLE 
PROD.  COST 
59808. 


VEHICLE 
ENG.  COST 
32618. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

Weight 

69  .3 
43  .2 

54.4 
0 .0 

35.2 

376.1 

70  .1 

50.5 

DOTE 
FACTOR 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .00 
1.00 
1.00 

D.E.  COST 
747562. 
200040. 
264090. 

0. 

545523. 

1167275. 

717082. 

71714. 

T.E.  COST 
116787, 
117680. 
164680. 

30226?'. 

1679403. 

308058, 

32598. 

VEHICLE 
PROD.  COST 
252430. 
134708. 
135687. 

21777?! 

907488. 

332927. 

VEHICLE 

ENfhS??I 

46925. 

61950. 

12796?! 

273820. 

168214. 

16823. 

PROPELLANT  WEIGHT 

15.9 

MISSICN  EQUIP  WEIGHT 

uo.o 

TOTAL  SATELLITE  WEIGHT 

: 948,1 

£t:ll  N 


**  satellite  systems  cost  model  ** 


iUBS  YST  E N CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUH  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPE  LL  ANT 


DATA  PROCESSING  AND 
CONF  IGURATION 

COMMON  IC  AT  ION  S 

CONFIGURATION  - - 

ELECTRICAL  POWER 
CONFIGURATION 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 
CONFIGURATION  - 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  - 380*  NUMBER  OF  DUAL  UNITS  « 0 

BOL  POWER  = 34A8.  ARRAY  AREA  * 280.0  SO  FT 


BATT  CAP  «100.  AMP-. 


/ ? / 


• 7^&-H7V 


SPACECRAFT  COST  MODEL 

N02-1-1  SEASAT  B 
(MILLIONS  OF  1977  DOLLARS) 


ddt+e 

-R  ECURRI NG-* — 

DESIGN 

TEST  AND 

TOTAL 

PRODUCTION 

FAB  ANO 

TOTAL 

SUBSYSTEM  COST 

ENGINEERING 

EVALUATION 

DDT+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

STRUCTURE 

7.7 

2.0 

9.7 

0.0 

1.9 

1.9 

THERMAL  CONTROL 

, .9 

.4 

1 .3 

0.0 

.4 

.4 

•5:8 

1.5 

.4 

7.3 
1 .3 

.3 

.2 

hi 

»:) 

DATA  HANDLING 

10.9 

1.1 

11.9 

1.7 

1.2 

2.9 

iMHHH 

hi 

l:» 

1:8 

:! 

h? 

hi 

SPACECRAFT 

31.6 

7.7 

39.3 

3.2 

8.7 

12.U 

MISSION  EQUIPMENT 

68.0 

39.6, 

SATELli  it 

107.2 

51.6 

QUALIFICATICN  UNIT(S) 

0 .0 

GSE  (AGE) 

2.6 

LAUNCH  SITE  SUPPORT 

• 5 

CONTRACTOR  FEE 

? -Q 

.9 

TOTAL  SATELLITE 

112.7 

53.0 

i*  i i 

AVERAGE  UMT  COST  i 

1 SATELLITES) 

53.0 

TOTAL  SATELLITE  DDT+E 

AND 

RECURRING  COST 

63.7 

-c£--l  l/\ 


N02-1-1  SEAS  AT  B 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 
STABILIZATION  AND  CONTROL 


IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1303  REACTION  WHEEL 

1 

5.1 

.3 

1.00 

100166. 

40360. 

25855. 

0. 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

1.0 

1.00 

61349, 

514C2. 

38578. 

24514. 

1815  EARTH  SENSOR 

1 

15.4 

15.6 

1.00 

1172826* 

2 961 04 . 

373362. 

a. 

2203  CONTROL  ELEC  TRNCS 

2 

7.1 

62.0 

1.00 

1154954, 

749743. 

507024. 

461503. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO.' 

UNIT 

WEIGHT 

UNIT 

POWER 

fa?ti5r 

D.E.  COST 

T.E,  CCST 

VEHICLE 
PROD,  COST 

VEHICLE 
ENG.  COST 

818  THRUSTER 

12 

.4 

0.0 

.10 

11717. 

11440. 

47802. 

77B44. 

78915. 

834  THRUSTER 

4 

.7 

.1 

.10 

25095. 

42929. 

45221. 

DATA  PROCESSING  AND  INSTRUMENT^  JON  unjt 


:dent  JY 

203  DILI 
345  TAfE 
403  COMM 


DOTE 


GI  T SL  TELEMETRY 
f£  RECORDER 
HMD  DEC  OD*D IS  TR 


COMMUNICATIONS 

IDENT  TYPE 
103  BASEBND  ASSY  UNIT 
227  ANTENNA 
227  ANTENNA 
306  TRANSMITTER 
312  TRANSMITTER 

}81  g§mRSIG  COND 
603  DIPLEXER 


NO, 

2 

WEIGHT 

F?888R 

3 

16  *,Q 

25  .0 

1.00 

1 

2.3 

7.5 

1 .00 

UNIT 

UNIT 

DDTE 

“MSI 

499633* 

4337524. 


NO.  WEIGHT  POWER  FACTOR  D.E 


i^58R  D-Eu£2I! 


i§:f 


1:88 

i:88 

i:88 

1 .00 


ISiTl: 

184881: 

ISfiS: 

57409* 


ii,  mi 

583549. 

47819. 


i6£E5 

ttm 

WJI8 

\m 

15451 


VEHICLE 

482765. 

61065. 


VEHICLE 

PROlsoi8!T 

iitth 

II ill: 

mil: 

21942. 


6Ho3§; 

351613. 

0. 


NQ2-1-1  SEASAT  8 


ELECTRICAL  POWER 

IOENT  TYPE 
269  BATTERY  ' 


UNIT  UNIT  ODTE 

NO.  WEIGHT  POWER  FACTOR  O.E,  COST- 


71.3 


0.0 


.10 


86  935. 


T.E.  COST 
69261. 


VEHICLE 
PROD.  COST 
182131. 


VEHICLE 
ENG.  COST 
175636. 


u 

<T" 


•QUI PHEN TS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

WEIGHT 

SOLAR  ARRAY 

196.9 

WIRING  HARNESS 

115  ,0 

THERMAL  CONTROL 

116.7 

POWER  CONVERTERS 

0.0 

PROPULSION  FEED  SYS 

56.1 

STRUCTURE 

165  .1 

POWER  CONTROL  UNITS 

157.8 

SOLAR  ARRAY  DRIVE 

32.6 

SATELLITE  ADAPTER 

92.7 

PROPELLANT  WEIGHT 

83.1 

HISSICN  EQUIP  WEIGHT 

1367.0 

TOTAL  SATELLITE  WEIGHT 

2661 .6 

ODTE 

FACTOR 

1.00 

D.  E.  COST 
1 202620. 

T.E.  COST 
302239. 

1 .00 

658878. 

269950, 

1.00 

536652. 

273079. 

1.00 

0. 

0. 

1.00 

760187. 

619928, 

1.00 

3289269. 

836127. 

1.00 

1638107.. 

695200. 

1.00 

1056126. 

563636. 

1.00 

180266. 

87583. 

VEHICLE  VEHICLE 
PROO.  COST  ENG.  CO 
772006. 

365173. 

268076. 

0 . 

357537. 

532668. 

632639. 

719583. 

55958. 


OOOOOOOOOV) 


Lfc-VIN 


+ * SATELLITE  SYSTEMS  COST  MODEL  ♦* 

Af ft £s/t/z:/t_  ws 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPRQPELL  ANT 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  CDTU) 


COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 


ELECTRICAL  POWER  1 1 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 

• i 

MISCELLANEOUS  INFORMATION 

, APOGEE-  *86*  NUMBER  OF  DUAL  UNITS  « 0 

, BOL  POWER  - 1770.  ARRAY.  AREA  - 144.4  SQ  FT  BATT  CAP  » 40.  AHP-HR 


SS'llA 


SPACECRAFT  COST  MODEL 


N 02-1—2  ENVIR  M S 


(MILLIONS  OF  1977  DOLLARS! 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


DDT+E 

TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


PRODUCTION 

ENGINEERING 


-RECURRING-'*' 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATICNS 
DATA  HANDLUG 

§.T155.IUIY  AM)  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION  ECU  IP  ME  NT 


SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

SUPPORT 
CONTRACTOR  FEE 


23  c 8 


1.7 

.2 

1.0 

.4 

1.1 
1.6  , 
.9 


30.7 

39.8 


70.5 
0.0 
2 .1 


28.6 


24.1 


10. Q 
3.0 
13,2 
10.0 
5.6 


52.7 

69,1 


121.8 


TOTAL  SATELLITE 


74.9 


127,5 


AVERAGE  UMT  COST  ( 4 SATELLITES)  ' 

TOTAL  -SATELLITE  DDT+E  AND 
. RECURRING  COST 


31.9 


202.4 


/ *7  (- 


N 02-1— 2 ENVIR  MS 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 
STABILIZATION  AND  CONTROL 


IDENT  TYPE 

NO, 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG.  COST 

1322  REACTION  WHEEL 

1 

31  .0 

10.0 

1.00 

98701. 

39694. 

20529. 

23660. 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

1.0 

1.00 

61349. 

514C2. 

31248. 

26711. 

1815  EAPTH  SENSOR 

1 

15.4 

15.6 

1.00 

1172826. 

296104. 

302424. 

281138. 

2203  COMROL  ELECTRNCS 

2 

7.1 

62.0 

1.00 

1154954. 

749743. 

410692. 

502857. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO* 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

829  TH  POSTER 

12 

.6 

0.0 

.10 

15068. 

62143. 

98213. 

90519. 

834  THRUSTER 

4 

.7 

.1 

.10 

11440, 

25095. 

41476. 

40336. 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

IDENT  TYPE  NO,  WEIGHT 

1 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

203  DIGITAL  TELEMETRY 

2 

8.9 

3.0 

1.00 

938426. 

139061. 

258914. 

408582. 

345  TAPE  RECORDER 

3 

16.8 

25.0 

1.00 

499633, 

583549. 

391041. 

291956. 

403  CQPMD  DEC  OD  + D IS  TR 

*1' 

2.3 

7.5 

1.00 

27  55353. 

47819. 

49463. 

660486. 

' COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST' 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG?  COST 

103  BASEBND  ASSY  UNIT 

1 

2.0 

.5 

1.00 

44622. 

16117, 

29209. 

10696. 

227  ANTENNA 

2 

.8 

0.0 

1.00 

55273. 

46873. 

13144. 

24065. 

227  ANTENNA 

2 

.8 

0.0 

1.00 

55273. 

46873. 

13144. 

24065. 

306  TRANSMITTER 

2 

2.1 

10.9 

1.00 

101507. 

47779. 

75393. 

44195. 

3l2  TRANSMITTER 

2 

2.2 

15.8 

1.00 

105  06  3. . 

49590. 

77625. 

45744. 

401  R E CE  I V ER 

1 

3.9 

6.3 

1.00 

77256. 

24775. 

32378. 

18  51 9 # 

503  COPMANO  SIG  COND 

2 

1.5 

.9 

1.00 

20153. 

30796. 

33728. 

8775. 

603  DIPLEXER 

i 

3.1 

1.0 

1.00 

57409. 

15451. 

17773. 

13762. 

N02-1-2  ENVIR  MS 


ELECTRICAL  POWER 

IDENT  TYPE 
239'  BATTERY 


UNIT  UNIT  DOTE  „ „ 

NO.  WEIGHT  POWER  FACTOR  D.E  . COST 


33.7 


0.0 


.10 


41198i 


T.E • COST 
26669. 


VEHICLE 
PROD.  COST 
102477. 


VEHICLE 
ENG.  COST 
74157, 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAM  E 

WEIGHT 

DOTE 

FACTOR 

D.E.  COST- 

T.E.  COST 

SOLAR  ARRAY 

100.5 

1.00 

756385  • 

163678 . 

WIRING  HARNESS 

82.8 

1.00 

347309. 

204316. 

THERMAL  CONTROL 

• 34.7 

1.00 

480738. 

121408. 

POWER  CONVERTERS 

0.0 

1.00 

0 • 

0 . 

PROPULSION  FEED  SYS 

83  .8 

1.00 

967334. 

586895. 

STRUCTURE 

167.5 

1.00 

2 294301. 

844422. 

POWER  CONTROL  UNITS 

91.8 

1.00 

1111925, 

360704. 

SOLAR  ARRAY  DRIVE 

16.7 

- 1.00 

673856. 

32  0766 . 

SATELLITE  ADAPTER 

60.8 

1.00 

125955* 

55479. 

PROPELLANT  WEIGHT 
MISSICN  EQUIP  WEIGHT 

142,4 

625.0 

- VEHICLE 
PROD.  COST 
339646* 
223974. 
99843. 
0.. 

404757. 

436772. 

373143. 

331829. 

. 35415. 


VEHICLE 
ENG.  COST 
181313. 

83253. 

115238. 

0. 

231880. 

549967. 

266540. 

161530. 

30193. 


TOTAL  SATELLITE  WEIGHT  1641.2 


V/i- 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

M tfjf-/  />  F 


SUBSYSTEM  CONFIGURATIONS 

STCONH?liRATlONN-  -°!IIsSLEXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL-PURPOSE  PROCESSOR  C DTUJ 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

ELCONF^GURAfSoNR-  - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  “ 300*'  NUMBER  OF  DUAL  UNITS  » 0 

. BOL  POWER  • I278,f  ARRAY  AREA  » 103.7  SQ  FT 


SAtT  CAP  * 34.  AMP-HR 


"z^-i/A 


SPACECRAFT  COST  HOOEl 


NQ2-1-3  HAIOE 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

DESIGN 

ENGINEERING 

— — OOT-5'E— — ~ 
TEST  AND 
EVALUATION 

TOTAL 
DDJ  + E 

PRODUCTION 

ENGINEERING 

-RECURRING  — 
FAS  AND 
ASSEMBLY 

|Sermalr^ontrql 

ELECTRICAL  POWER 
COMMUNICATIONS 

data  handling 
stability  and  control 

AUXILIARY  PROPULSION 

i 

4 .6 

• 6 

3.0 

• 7 

6,3 

4 e 1 

lo  3 

1.2 

9 2 
.8 
.3 

1.1 

1.2 

.7 

5.8 

.7 

’3.8 

1.0 

7.4 

5.3 

2.1 

8:8 
.1 
• 1 
.9 
• iO 
.2 

1.0 

4.2 

1.4 

.4 

1.0 

1.0 

.7 

1.0 
• 2 

1.5 
• 4 
1.9 
1.1 
1.0 

SPACECRAFT 
MISSION  EQUIPMENT 

Z0.7 

5.4 

26,1 

39ol 

1.4 

5.7 

7.1 

20.6 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE ) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 

65.2 

0.0 

1.9 

2.0 

27.7 

it 

TOTAL  SATELLITE 

69.0 

28.7 

AVERAGE  UNIT  COST  ( t SATELLITES) 


28. t 


T0I^..SATEI*LITE  DDT+E  AND 
RECURRING  COST 


97  *t 


SYHI/s 


N 02-1-3  HALOE 


*.  * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  N 

1309  REACTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1815  EARTH  SENSOR 
2203  CONTROL 'ELECTRNCS 


AUXILIARY  PROPULSION 

IDENT  TYPE 
829  THRUSTER 
834  THRUSTER 


NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1 

8.5 

1.1 

1.00 

148118, 

59540.  i 

39803.! 

0.!. 

2 

1.6 

1.0 

1 .00 

61349. 

51402. 

38578. 

24514. 

1 , 

15,4 

15.6 

1.00 

1172826. 

296104., 

373362. 

Oo 

1 

7.1 

62.0 

1.00  . 

1038161.1 

441025.1 

281680. 

0. 

NO.. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

15068. 

11440. 


62143.1 

25095.1 


101655. 

42929. 


101482.; 

45221. 


DATA  PROCESSING  AND  INSTRUMENTATION 

„ , , UNIT  UNIT 

IDENT,  TYPE  NO.  WEIGHT  POWER 

203  DIGITAL  TELEMETRY  '2  8,9  3,0 

345  TAPE  RECORDER  2 16.8  25.0 

403  COM MO  OECOD+OISTR  1 2.3  7.5 


UNIT  UNIT  DDTE 
NO.  WEIGHT  POWER  FACTOR  D.E.  COST 


8,9  3,0  1.00  813073, 

16.8  25.0  1.00  499633. 

2.3  7,5  1,00  2421981.. 


.6.  COST 
139061.. 
583549,; 
47819.1 


VEHICLE 
PROD.  COST 
319646. 
342303.1 
61065. 


VEHICLE 
ENG.  COST 
32489  2.1 
199646.. 
0.' 


COMMUNICATIONS 


IDENT 

' TYP'E 

NO*. 

UNIT 

WEIGHT 

UNIlT 

POWER 

DDTE 

FACTOR 

1,00 

D.E.  COST 

ToE,  COST 

VEHICLE 
PROD.  COST 

103 

8ASE8ND  ASSY  UNIT 

1 

2.0 

• 5 

44622,; 

16117. 

36060. 

,227 

ANTENNA 

2 

.8 

0.0 

1.00 

55273. 

46873.1 

16227.1 

306 

TRANSMITTER 

1 

2.1- 

10,9 

1.00 

91242, 

28105.; 

51709.' 

312 

TRANSMITTER 

1 

2.2 

15.8 

1.00  , 

94439. 

29171.! 

53240, f 

401 

RECEIVER 

1 

3.9 

6.3 

1.00 

77256. 

24775,1 

39973. 

503 

COMMAND  SXG  COND 

2 

1.5 

. 9 

1.00 

20153. 

30796.1 

41640.! 

603 

OIPLEXER 

1 

3.1 

1.0 

1.00 

57409,-  . 

15451. 

2L942.I 

[ 


VEHICLE 

■ng.  dim 
0 

22086.! 

O.i. 

0. 


NQ2-1-3  HALOE 


ELECTRICAL  POWER 

IDENT  TYPE 
233  BATTERY 


NO.  w|l§HT  Ml  FACTOR  D.E.  COST 
2 26.8  0.0  .10  36087. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 

Ia^El^d??^ 

PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


WEIGHT 

72.3 

53.2 

31.2 

0.0 

58.2 

112.8 

. 63,6 
12.0 
69,6 

127.2 

600.0 


DOTE 
FACTOR 
1.00 
1.00 
1.00 
0.00 
1.00  ‘ 
1.00 
1 ,00 
1 .00 
1,00 


D.E.  COST 

mm: 

368620. 

0 . 

752923, 
2038579. 
916613*. 
5385  80 • 
105576,1 


T.E.  COST 
26319,1 


T.E.  COST 
120656. 
160606. 
112966. 

0 « 

666063. 

603606. 

291011. 

262205. 

66166. 


„ VEHICLS 
PROD,  COST 
89915. 


VEHICLE 
PROD,  COST 

i • 

>3  3, 
115829. 

0 • 

378087. 

385317.. 

371662.. 
309330, 

38721,1 


VEHICLE 

en?38§?!t 


VEHICLE 
ENG,  COST 


TOTAL  SATELLITE  WEIGHT.  1369.1 


030000000 


-StHlA 


*+  satellite  systems  cost  model  *« 

A/<p£.  /.  4L.  'Sr7lt>/’^A>7~ 


;ubsystek  configurations 

STABILIZATION  AND  CONTROL 

CONFIGURATION MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELL  ANT 

OATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  CDTUI 

COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADOLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  « 19323.  NUMBER  OF  QUAL  UNITS  ■ 0 


BOL  POWER  - 1433.  ARRAY  AREA  * 112.5  SQ  FT 


BATT  CAP  “132*  AHP-HR 


SPACECRAFT  COST  MODEL 


NQ2-1-4  STORMSAT 


(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 
ENGINEER  ING 


DDT+ E—— 
TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


RECURRING— 

PPODUCTICN  FAB  AND 

ENGINEERING  ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  C 


CONTROL 
ELECTRICAL  FUWER 
COMMUNICATUNS 
DATA  ..... 
STABILITY 
AUXILIARY 


HANDLJhG 


NO  CONTROL 
PROPULSION 


5.6 

1.5 

I:? 

2:5 

1.5 


1.6 

.3 

hi 

.9 


7.2 

1 *8 

i:i 

2 .A 


5.3 
1.5 
A. 5 

2.4 
10.4 

5.8 

2.5 


4.2 

.9 

h) 

X\l 

3.0 


9.6 

2.4 

H:S 

13:1 

5.5 


SPACECRAFT 
MISSION  ECUIPMENT 


26.6 


7.2 


33.8 
41  .7 


32.5 


25.8 


58.3 

74.4 


SATELLITE 

QU.LJF^AUCN  UNIT'S) 

isiiMJEfiroRT 


75.5 
0.0 
2 .2 

2.9 


132.7 


2.0 

4,2 


TOTAL  SATELLITE 


80.3 


138.9 


AVERAGE  UMT  COST  ( 4 SATELLITES) 


34.7 


TOTAL  SATELLITE  ODT+E  AND 
RECURRING  COST 


219.2 


/ 7 7- 


Lh-  IIA 


N02-1-4  STORHSAT 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


IOENT  TYPE 

NO* 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

1303  REACTION  WHEEL 

2 

5.1 

.3 

1.00 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

1.0 

1 .00 

1815  EARTH  SENSOR 

1 

15,4 

15.6 

1.00 

2203  CONTROL  ELECTRNCS 

2 

7.1 

62.0 

1.00 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO.' 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

818  THRUSTER 

18 

.4 

0.0 

.10 

834  THRUSTER 

6 

.7 

.1 

.10 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT  DDTE 


IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

203  DIGITAL  TELEMETRY 

2 ‘ 

. 8.9 

3.0 

1.00 

345  TAPE  RECORDER 

3 

16.8 

25.0 

1.00 

403  CGPMD  DECOD  + DISTR 

1 

2.3 

7.5 

1.00 

COMMUNICATIONS 

IOENT  TYPE 
103  BASEBND  ASSY  UNIT 

no;: 

UNIT 

WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

i 

2.0 

• 5 

1.00 

202  ANTENNA 

i 

8.4 

0.0 

1.00 

202  ANTENNA 

i 

8,4 

0.0 

1.00 

306  TRANSMITTER 

2 

2.1 

10.9 

1.00 

312  TRANSMITTER 

2 

2.2 

15,8 

1.00 

401  RECEIVER 

1 

3.9 

6.3 

1.00 

503  COMMAND  SXG  COND 

3 

1.5 

• 9 

1.00 

603  DIFLEXER 

I 

3.1 

1.0 

1.00 

I.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

111435. 

68611. 

37696. 

48518. 

61349. 

514C2. 

31248. 

26711. 

1172826. 

2961C4. 

302424. 

281136. 

1154954. 

749743. 

410692. 

502857. 

.E.  COST 

VEHICLE 

VEHICLE 

T.E.  COST 

PROD.  COST 

ENG.  COST 

14248. 

70110. 

106069. 

104195. 

12597. 

35429. 

58495. 

54067. 

VEHICLE 

VEHICLE 

T.E,  COST 
139061. 

PROD*  COST 
258914. 

E!$53$6?T 

499633.. 

583549. 

391041. 

291956. 

31 57151. 

47819. 

49463. 

756801* 

• E.  COST 
44622. 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

161 17  . 

29209. 

10696. 

349517. 

137063. 

61380. 

63783. 

349517. 

137063. 

61380. 

83783. 

152260. 

47779. 

113089. 

66293. 

157595. 

49590. 

116437. 

68615. 

77256. 

24775. 

32378. 

18519. 

22191, 

43476. 

47569. 

12967. 

57409. 

15451. 

17773. 

13762. 

l 

) 


NQ2-1-4  STqrhSaT 


ELECTRICAL  POWER 

IDENT  TYPE 
260  BATTERY 


UNIT  UNIT  DOTE 

NO.  WEIGHT  POWER  FACTOR  D.E  • COST 
4 47.5  0.0  .10  109009. 


VEHICLE  VEHICLE 
T.E.  GOST  PROD.  COST  ENG.  COST 
60591.  216433.  196218. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
IRING 
HERMA 

?§®LraimiBssrS 

?I5^Ti:0NTR0L  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 
76.4 
85.1 
83  .6 

lU 

168  .5 
111  .0 
13.0 
66.9 

191.1 

600  .0 


DDTE 

FACTOR 

1.00 

1:88 

1:88 

1:88 

1.00 

1.00 


D.E.  COST 
635115 

mn 

88326? 

568616 

136618 


T.E.  COST 
130053. 

oM?: 


8: 


53528 
848705. 
403090. 
259258. 
63924, 


VEHICLE 
PROD.  COST 
269077. 
229136. 
166999. 
0. 

369164. 

HKII: 

268199. 

37452. 


VEHICLE 
ENG.  COS 
152244 
85210 
214967 

21172 

SJHH 

136303 

32749 


I TOTAL  SATELLITE  WEIGHT  1904.4 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
fipZ~bf  &X.3W 


SUBSYSTEM  CONFIGURATIONS 


STABIL 
CON  F 

AUXILI 

CONF 

DATA  P 
CONF 

CQMMUN 
. CONF 

ELECT  R 
CONF 

VEHICL 

CONF 


IZ  AT  ION  AND  CONTROL 

IGURAT  ION MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

ARY  PROPULSION 

IGURAT I ON MONOPROPELLANT 


POCESSING  AND 
1GURATIGN 

IC  AT  10  NS 
IGURAT  ION 

ICAL  POWER 
IGURAT  ION 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  (DTU) 


UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


E SIZING 
IGURAT  ION  - 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 
APOG 
BOL 


' EE  « 324. 

POWER  * 467. 


NUMBER  OF  QUAL  UNITS  « 0 
ARRAY.  AREA  » 78.9  SQ  FT 


BATT  CAP  * 9.  AMP-HR 


SPACECRAFT  COST  MODEL 


N02-1-5  ERBSS 


(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


DDT  + E 

TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


PRODUCTION 

ENGINEERING 


•RECURRING- 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


?mRUlROL 

bfifclf 

DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


KftiHIP 


1.6 

• A 

2.0 

• 6 
2.2 
A.  0 
1.0 


1.7 

o 2 

• 6 
« 3 
.3 
1.1 
.5 


3 .A 

.6 

!:! 
2.5 
5 ,2 
1.4 


8 


.0 

.0 

:8 

:8 

.2 


1.1 

• 2 
1.0 
« A 
.5 
1.0 
• 5 


.7 

1.1 

.7 


SPACECRAFT 
MISSION  ECU  IP  ME  NT 


12.1 


A. 6 


16.7 

7.8 


4.7 


5.2 

3.1 


SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


24.5 

i:? 

1.3 
27  .C 


8.3 


• 3 
.4 


9.0 


AVERAGE  UNIT  COST  ( 1 SATELLITES) 


9.0 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


36*0. 


N02-1-5  ERBSS 


* + + * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


IDENT 

TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

1303 

REACTION  WHEEL 

1 

5.1 

.3 

1601 

VALVE  DRIVER  ASSY 

2 

L .6 

1 .0 

1815 

EARTH  SENSOR 
CONTROL  ELEC TRNCS 

1 

15.4 

15.6 

2203 

1 

7.1 

62.0 

AUXILIARY  PROPULSION 
IDENT  TYPE 

.NO. 

, UNIT 
WEIGHT 

UNIT 

POWER 

818 

THRUSTER 

12 

.4 

0.0 

834 

THRUSTER 

2 

.7 

• 1 

DOTE 

FACTOR 

D.E . COST 

T.E . COST 

VEHICLE 
PROD.  COST 

1.00 

100166. 

40360. 

25055. 

1 .00 

61349. 

51402. 

36578. 

1.00 

1172826. 

296104. 

373362. 

1.00 

1038161. 

441025. 

281680. 

DDTE 

VEHICLE 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

.10 

11717. 

47802. 

77844. 

.10 

10283. 

14762. 

23850. 

VEHICLE 
ENG,  COS1 

0. 

24914* 


8: 


VEHICLE 
ENG.  C0S1 
78915. 
29043. 


DATA  PROCESSING  AND  INSTRUMENTATION 


IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG.  COST 

'203  DIGITAL  TELEMETRY 

2 

8.9 

3.0 

1.00 

308226. 

139061. 

319646. 

123163. 

403  COMMD  DECOD+DISTR 

K 

2.3 

7.5 

1.00 

1012245. 

47819, 

61065. 

0. 

COMMUNICATIONS 
IDENT  TYPE 

no; 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG.  C0S1 

103  BASEBNO  ASSY  UNIT 

i 

• ‘ 2.0 

.5 

1,00 

44622.. 

16117. 

36060. 

0. 

227  ANTENNA 

i 

.8 

0.0 

1.00 

49684,. 

27572. 

9015. 

0. 

227  ANTENNA 

i 

.3 

0.0 

1.00 

49684. 

27572. 

9015. 

0. 

306  TRANSMITTER 

i 

2,1 

10.9 

1.00 

91242. 

28105. 

51709. 

0. 

312  TRANSMITTER 

i 

2.2 

15  .8 

1.00 

94439. 

29171. 

53240. 

0. 

401  RECEIVER 

i 

3.9 

6.3 

1.00 

77256. 

24775. 

39973. 

. . 0. 

503  COMMAND  SIG  COND 

2 

1.5 

.9 

1.00 

20153. 

30796. 

41640. 

8053. 

603  DIPLEXER 

1 

3.1 

1.0 

1.00 

57409. 

15451. 

21942. 

0. 

T5-1IA 


NQ2-1-5  ERfiSs 


ELECTRICAL  POWER 

IDENT  TYPE 
205  BATTERY 


UNIT  UNIT  DOTE 

NO.  WEIGHT  POWER  FACTOR  D.E.  COST 

2 14.4  0.0  .10  12215. 


T.E • COST 
15570. 


VEHICLE 
PROO.  COST 
57568. 


VEHICLE 
ENG.  COST 
24651. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


WEIGHT 

SOLAR  ARRAY  38.8 

WIRING  HARNESS  29.0 

THERMAL  CONTROL  36.1 

POWER  CONVERTERS  0.0 

PROPULSION  FEED  SYS  33.6 

STRUCTURE  256  .4 

POWER  CONTROL  UNITS  52.1 

SATELLITE  ADAPTER  33.8 

PROPELLANT  WEIGHT  14.5 

MISSICN  EQUIP  WEIGHT  55.0 


DDTE 

VEHICLE 

FACTOR 

D.E.  COST 

T.E.  COST 

PROO.  COS 

1.00 

495450, 

67802, 

173106. 

1.00 

1.00 

mm: 

83932. 

124708. 

1.00 

o . 

0. 

0. 

1.00 

543207, 

291694. 

248356. 

1.00 

919173. 

1212627. 

774347. 

1.00 

506646. 

258963. 

330732. 

1.00 

50970  * 

23126. 

31012. 

VEHICLE 
ENG*  C0S1 


TOtAL  SATELLITE  WEIGHT  656  .8 


OOOOOOOOI 


SS  -// A 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 


SUBSYSTEM  CONFIGURATIONS 


STABIL 

CONF 

AUXILI 

CONE 

DATA  P 
CONF 

CQMHUN 

CONF 

EtECTR 

CONF 

VEHICL 

CONF 

MISCEL 

APOG 

BOL 


IZATION  AMD  CONTROL  , 

IGURAT I ON MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

ARY  PROPULSION  , 

IGURAT iON  MONOPROPELLANT 

ROCESSING  AND  INSTRUMENTATION 

IGURAT I ON GENERAL  PURPOSE  PROCESSOR 

IC  AT  13  NS 

IGURATIUN  - - UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
ICAL  POWER 

IGURAT  A ON SHUNT  -PADDLE  MOUNTED  SOLAR  ARRAY 


E SIZING' 

IGURATIUN CYL 


INDRICAL 


LANEOUS  INFORMATION 

EE  - 19323.  ' NUMBER  OF  QUAL  UNITS  **  0 

POWER  * 2000.  ARRAY  AREA  » 160.0  SQ  FT 


BAT T CAP  » 1 20.  AMP-HR 


/£-/(  A 


SPACECRAFT 


T MODEL 


INE 

DOLL  ARS) 


RECURRING 


TOTAL 

PRODUCTION 

FAB  AND 

TOTAL 

D3T  + E 

ENGINEERING 

ASSEMBLY 

RECURRING 

lb  .1 

6.4 

12.4 

18.9 

2 .3 

1.4 

.B 

2.2 

5 .6 

3.  8 

5.9 

9.7 

2 .9 

3.4 

3.9 

7.3 

12.4 

12.2 

4.7 

16.9 

ID  .5 

15.1 

6.8 

21.9 

2 .5 

1.6 

2.1 

3.7 

52  .3 

44.0 

36.7 

80.7 

109  .1 

152.6 

163.4 

233.3 

3.0 

2.9 

2.3 

3 .9 

5.8 

16?  .2 

241.5 

80.5 

408*6 


NCl-1-1  HOTLINE 


* * 

* * ASSEMBLY 

DESCR 

IPTIOMS  * ♦ 

* * 

STAB 

ILIZATION  AND  CONTROL 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

IOENT 

TYPE 

NO. 

WEIGHT 

power 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

209 

VALVE  DRIVER 

2 

1.8 

35.2 

1.00 

74092. 

56610. 

38863. 

34195. 

1112 

RATE  GYRO  ASSY 

3 

3.3 

8.8 

.50 

2 60582.! 

37829. 

156734. 

165402. 

1318 

REACTION  WHEEL 

2 

19.5 

10.5 

.25 

77723.1 

47779, 

92740. 

81053. 

1461 

SUN  SENSOR  ELECTR 

1 

6.0 

4.6 

.10 

100419.1 

12587. 

102718. 

187059, 

1816 

EARTH  SENSOR 

2 

15.4 

15.6 

.10 

l 30477. 

50338. 

429460. 

340169, 

1901 

CONTROL  ELECT. 

3 

10.3 

26.5 

2.01 

3380882. 

2430207, 

785615. 

2144309. 

AUXI 

L I ARY  PROPULSION 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

IDcNT 

TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST' 

T.E.  COST 

PROD.  COST 

ENG.  COST 

829 

THRJSTER 

6 

• 6 

0.0 

.10 

11814. 

33143. 

55133. 

52474. 

842 

THRUS  TER 

2 

1 .0 

0.0 

.10 

12974.1 

18388, 

28957. 

33824. 

DATA 

PROCESSING  AND  INS TRUMENTATI ON 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

IOENT 

TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

109 

GEN  PURP  PROCESR 

1 

15.0 

20.0 

.50 

942656.1 

109091. 

206632. 

351192. 

209 

DIGITAL  TELEMETRY 

2 

13.5 

14.0 

.75 

15  90289.! 

168931. 

330851. 

552809. 

430 

COMMAND  DIST  UNIT 

2 

.26.0 

4.8 

.75 

4301722.1 

286813. 

561722. 

1495346. 

COMMUNICATIONS 

UNIT 

UNIT 

DDTE 

VEHICLE 

VEHICLE 

IOENT 

TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

103 

BASEBND  ASSY  UNIT 

2 

2.0 

.5 

.25 

12410. 

6050. 

4L479J 

12942. 

203 

ANTENNA 

2 

10.4 

0.0 

1.00 

462041.1 

268784. 

134466. 

213237. 

2 21. 

ANTENNA 

2 

5.8 

0.0 

A *00 

2 88220.! 

182284. 

88  60  8 . 

133017. 

326 

TRANSMITTER 

2 

8.0 

25.0 

.25 

1 00358. 

34419. 

201328. 

104658. 

327 

TRANSMITTER 

2 

4.7 

18.0 

.25 

68239.1 

22644. 

145567. 

71153. 

401 

RECEIVER 

2 

3.9 

6.3 

.25 

21487.! 

10529. 

45979. 

22407. 

424 

RECEIVER 

2 

. 5.0 

3.0 

.25 

53459.' 

24116. 

103892. 

55748. 

503 

COMMAND  SIG  CCIND 

2 

1.5 

• 9 

1.00 

20153.: 

30796. 

35236. 

9301. 

509 

COMMAND  SIG  COND 

1 

i0.7 

15.0 

1.00 

81652. 

81652. 

88233. 

19154. 

612 

DIPLEXER  ASSY 

2 

3.0 

0.0 

1.00 

62395,1 

25  814. 

32645. 

28792. 

MA. 


NCi-1-1  HOTLINE 


ELECTRICAL  POWER 

IDENT  TYPE 
266  BATTERY 


UNIT  UNIT  ODTE 

NO,  WEIGHT  POWER  FACTOR  D.:«  COST'  T.E.  COST 
4 50.0  U.U  .10  100852.!  62846. 


VEHICLE 
PROO.  COST 
226837. 


V EH  £ 


ENG, 


187884. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 


POWER  CONVERTERS 

propulsion  feed  sys 
STRUCTURE 


POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 


PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


WEIGHT 

110. U 

100.3 

105.3 
0.3 

80.3 

1170.0 


140.0 
25.3 

100.0 


400.3 

2100.0 


DOTE 

FACTUR 

D.€.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1.00 

P12599  • 

177957. 

384646. 

190643. 

1.00 

407592. 

239780. 

274476. 

95613. 

1 .00 

1158291. 

257200. 

199347. 

271713. 

0.00 

0. 

0 * 

0. 

Q. 

1.00 

972384.' 

566425. 

408100. 

228220. 

1.00 

4309307. 

4406614. 

2381172. 

1010880. 

i.qo 

L 191154. 

461713, 

498986. 

279422. 

207807, 

1.00 

885963. 

451990. 

488477. 

1.00 

192263. 

156092. 

49499. 

45101. 

TOTAL  SATELLITE  WEIGHT  4850.3 


Zc-llA 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
*<-/-/- x. WZ&isr-/ 


SUBSYSTEM  CONFIGURATIONS 


STABIL 

CONF 

AUXILI 

CONF 

DATA  P 
CONF 

COMMUN 

CUNF 

GLECTR 

CONF 

VEHiCL 

CONF 

MISCEL 

APOG 

BOL 


IZATIJN  AND  CONTROL 

IGURAT  ION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 
ARY  PROPULSION 

IGURAUUN MUNQPROPELL  ANT 

ffCfSilHG  AND  INSTRUMENTATION 
IGURATION  - - GENERAL  PURPOSE  PROCESSOR 

ICATIDNS 

iG  JKATIUN  - - UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
ICAL  POWER 

IGURATION  SHUNT  - 80DY  MOUNTED  SOLAR  ARRAY 

E SIZING 

IGURATION  - - CYLINDRICAL 


LANEOJS  INFORMATION 

tE*  19300*  • NUMBER  OF  QUAL  UNITS  » 0 

POWER  * 2000*  ARRAY  AREA  ■ 160.0  SQ  FT 


BATT  CAP  -120.  AMP-HR 


3 £-11 A 


SPACECRAFT  cost  model 


NC1-1-2  I NGOVT-1 
MILLIONS  OF  197?  DOLL  APS} 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


DDT  + E 

TEST  AND 
EVALUATION 


TOTAL 
DO  T*-E 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  PUW6R 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

QUALIFICATION  JNIT(S) 
GSE  (AGE! 

SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


10.6 
2.  A 
A, 3 
2.1 
1 A • 7 
7.6 
1.9 


A3. 6 


7.3 
.A 

1.3 

1.0 

.9 
A. 7 
1.1 


16.6 


17.8 
2.7 
5 .6 
3 .1 
15.6 
12  .A 
2 .9 


53  .2 
113.2 


173,  A 
3.0 
1 .1 

A. 3 
175,3 


AVERAGE  UNIT  COST  { 3 SATELLITES) 

T05lbu^I^4yT3JT+fc  ANy 


PRODUCTION 

ENGINEERING 


•RECURRING- 
FAB  AND 
ASSEMBLY 


reJurring 


7.  A 

13.0 

1.7 

.9 

3.8 

5.9 

3.  9 

A.  6 

20.0 

7.5 

21.3 

8.6 

2.0 

2.7 

60.1 

A3. 2 

20. A 

2.5 
9.7 

8.5 
27.5 
29.9 

A. 7 


103.3 
198. A 


301.8 


2.8 

7. A 


312.0 


10A.0 
A 87#  8 


Vi  i -s<f 


NCI-1-2  lNGOVT-1 


# * 

* * AS 

SEMBLY 

DESCRIPTIONS  * 

* * * 

STABIL IZATI3N  AND  CONTROL 

UNIT 

jnit 

DOTE 

VEHICLE 

VEHICLE 

3£NT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

209  VALVE  DRIVER 

3 

1.8 

35.2 

1 .00 

81585.' 

79  9 20. 

54810. 

51745. 

L12  RATE  GYRO  ASSY 

3 

3.3 

a . a 

.50 

260582. 

37829, 

156734. 

165402. 

206  EARTH  SENSOR 

2 

9.d 

6.5 

.10 

f 6966.1 

33513. 

291524. 

226470. 

318  REACTION  WHEEL 

4 

19.5 

10.5 

.25 

93442.  i 

87 1 26  » 

166932. 

136384. 

901  CONTROL  ELECT. 

4 

10.3 

25.5 

2.00 

3591372.1 

3139018. 

1002670. 

2876020. 

L 15  STAR  SENSOR  ASSY 

2 

23.0 

a.o 

.10 

2 74142.1 

56610. 

352177. 

714721. 

AUXILIARY  PROPULSION 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

)ENT  TYPE 

NO. 

WEI GHT 

POWER 

FAC  TOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

32  9 THRUSTER 

12 

.6 

0.0 

.10 

15068.1 

62143.' 

99239. 

93676. 

342  THRJSTER 

4 

1.0 

0.0 

.10 

14433.1 

31260. 

52122. 

52665. 

)ATA  PROCESSING  ANO  INS 

TRUM6NTATI0N 

UNIT 

UNIT 

0 DTE 

VEHICLE 

VEHICLE 

) ENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PRUD.  COST 

ENG.  COST 

L 09  GEN  PURP  PROCESR 

2 

15  .0 

20  .0 

.50 

1349705.1 

185454. 

371938. 

546820. 

>09  DIGITAL  TELEMETRY 

4 

ia  .5 

14.0 

.75 

2378360.1 

168931. 

595533. 

1157115. 

♦ 30  COMMAND  OIST  UNIT 

3 

26  .0 

4.0 

.75 

5234961.1 

286813. 

792222. 

2215221. 

‘QMMUN IC  A T IONS 

UNIT 

JNIT 

DOTE 

VEHICLE 

VEHICLE 

) E N T TY  P E 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

LO 3 8ASEBND  ASSY  UNIT 

2 

2.0 

.5 

.25 

12410.' 

6 8 50  . 

4147/9. 

12942. 

>03  ANTENNA 

2 

10.4 

0.0 

1.00 

462041.1 

268784. 

134466. 

213237. 

12.1  ANTENNA 

2 

5.8 

0.0 

1,00 

288220.1 

182284. 

88608. 

133017. 

326  TRANSMITTER 

2 

a.o 

25  .0 

.25 

100358.1 

34419,. 

201328. 

104658. 

345  TRANSMITTER 

2 

13.0  130.0 

.25 

L'42702.1 

50553. 

270002. 

148817. 

♦ 01  RECEIVER 

2 

3.9 

6.3 

.25 

21497.1 

10529. 

45979, 

22407. 

♦ 2 4 RECEIVER 

3 

5.0 

3.0 

.25 

53864.1 

34046. 

146524. 

74726. 

>03  COMMANO  SIG  COND 

2 

1 .5 

.9 

1.00 

20153.! 

30796. 

35236. 

9301. 

>09  COMMANO  SIG  COND 

1 

13.7 

15.0 

1.00 

81652.1 

81652. 

88233, 

19154. 

>12  OIPLEXER  ASSY 

2 

3.0 

0.0 

.1.00 

62386.1 

25814. 

32645. 

28792. 

VII- to 


NCI-1-2  i NG 3VT-1 


ELECTRICAL  ROWER 

IDE  NT  TYPE 
269  BATTERY 


NO. 

A 


OUT 

WEIGHT 

50.0 


unit 

POWER 

0.0 


DOTE 

FACTOR 

.10 


D.5.  COST 
L 00852 »' 


T.E.  COST 
62866. 


VEHICLE 
PROD.  COST 
226837. 


VEHICLE 
ENG*  COST 
187886. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS' 


NAME 

SOLAK  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVENERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 

OOTE 

FACTOR 

O.IE.  COST 

T.E.  COST 

VEHICLE 
PROO,  COST 

VEHICLE 
ENG.  COST 

110.  ) 

1.00 

812599. 

177957. 

386666, 

190663. 

100.0 

i .00 

607592. 

239780. 

276676. 

95613. 

110.0 

1.00 

1 390367, 

265661. 

206867. 

326270. 

0.  J 

0.00 

0, 

0. 

0. 

0. 

100.0 

i.OJ 

L'C77315»! 

671660. 

686066. 

252835. 

1260.0 

1.00  . 

5096392. 

6629723. 

2501735. 

1195515. 

160.0 

1.00 

1 191156. 

661713. 

698986. 

279622. 

25.0 

1.00 

885869, 

651990. 

688677. 

207807. 

125.0 

1.00  ' 

232613,! 

189089. 

56601. 

56521, 

500.0 

2800.0 


TOTAL  SATELLITE  WEIGHT  5950.0 


VI 1- 


**  SATELLITE  SYSTEMS  COST'  MODEL  ** 
/VC/-/-3 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONF IGURAT ION MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MON  OP ROP ELL  ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  GENERAL  PURPOSE  PROCESSOR 


COMMUN  ICATIONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING 
CONFIGURATION  - 


UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
SHUNT  - BODY  MOUNTED  SOLAR  ARR4Y 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  » 19323.  NUMBER. OF  9UAL  UNITS  * 
BOL  POWER  » 3500.  ARRAY  AREA  - 270.0  SQ 


0 

FT 


BATT  CAP  » 1 50 • AMP-HR 


(Ts- 


"t-VHA. 


SPACECRAFT  COST  MO!)  EL 


NCI-1-3  INGQVT-2 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


•——DDT +£»•—• 
TEST  AND 
EVALUATION 


TOTAL 
DDT  + E 


PRODUCTION 

ENGINEERING 


-RECURRING- 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


Total  satellite 


11.6 

2.5 

6.0 

.2.1 

16.0 

7.6 
1.9 


47.7 


7.7 
.4 

1.6 

1.0 

.9 

4.7 

1.1 


17.4 


19. 3 
2.9 
7.6 
3 .1 

16.8 

12.4 
2.9 


65  .1 
155.2 


223  .2 
3..0 
3.5 


4.8 


228.5 


8.2 

1.8 

5.2 

3.9 

21.6 

21.3 

2.0 


64.0 


13.9 

.9 

7.6 

4*6 

7.5 

8.6 

2.7 


45.9 


22.1 

2.7 

12.8 

a. 5 

29.1 

29.9 

4.7 


109.9 

225.5 


335.4 


2.9 

7.9 


346.1 


AVERAGE  UNIT  COST  ( 3 SATELLITES) 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


115.4 


574.6 


9 <3-UA. 


NC 1-1-3  INGOVT-2 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  . NO, 

209  VALVE  DRIVER  3 

1U2  RATE  GYRO  ASSY  3 

1206  EARTH  SENSOR  2 

1318  REACTION  WHEEL  A 

1901  CONTROL  ELECT.  A 

2115  STAR  SENSOR  ASSY  2 


AUXILIARY  PROPULSION 

IDENT  TYPE  NO. 

829  THRUSTER  12 

342  THRUSTER  A 


UNIT 
WEI  GHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E  * COST 

T.E.  COST 

1.8 

35.2 

1.00 

81535. 

79  9 20. 

i.3 

8.8 

.50 

260592,' 

37829. 

9.8 

6.5 

.10 

66066,! 

335  13. 

19.5 

10.5 

.25 

Q3AA2.I 

87126. 

10.3 

26.5 

2.00 

3691372.' 

3139018. 

23.0 

8,0 

.10 

274142,! 

566L0, 

UNIT 
WEI GHT 

UNIT 

POWER 

DOTE 

FACTUR 

D.E  , COST 

T.E.  COST 

. 6 

0.0 

.10 

15068.1 

621A3.J 

i « 0 

0.0 

.10 

1AA33. 

31260, 

VEHICLE 
PRQQ.  COST 
5A810. 
156734, 
29152A. 
166932. 
1002670. 
352177. 


VEHICLE 
PROD.  COST 
99Z39. 
52122. 


VEHICLE 
ENG.  COST 
517A5. 
165A02. 
226A70. 
13638 A • 
2876020. 
71A721. 


VEHICLE 
ENG,  COST 
93676. 
52665. 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE 
109  GEN  PURP  PROCESS 
209  DIGITAL  TELEMETRY 
A30  COMMAND  DIST  UNIT 


NO. 

UNir 

WEIGHT 

UNIT 

PJWER 

DDT2 
FAC  TOR 

D.E.  COST 

2 

15  .0 

20.0 

.50 

10  48705.' 

• A 

18.5 

1A  .0 

.75 

2521354,1 

3 

26.0 

A. 8 

« 75 

5713625. 

COMMUNICATIONS 


IDENT 
103  8A 
203 
221 
326 
3A5 
A01 
A2A 
503 
509 
612 


nrE 


BNO  ASSY  UNIT 
ANTENNA 
ANTENNA 
TRANSMITTER 
TRANSMITTER 
RECEIVER 
RECEIVER 

COMMAND  SIG  CUNO 
COMMAND  SIG  CUND 


DIPLEXER  ASSY 


NO. 

2 

2 

2 

2 

2 

2 

3 

2 

1 

2 


UNIT 

UNIT 

DOTE 

ic I GHT 

POWER 

FACTOR 

D.E.  COST’ 

2.0 

.5 

.25 

12410,1 

10 .4 

0.0 

1.00 

462041.' 

5,8 

0 .0 

1.00 

288220, 

3,0 

25.0 

.25 

100358,! 

13.0 

130.0 

.25 

142702.! 

3.9 

6.3 

.25 

21487. 

5,0 

3,0 

.25 

58B5A.1 

i • 5 

-.9 

1.00 

20193.1 

10 . 7 

15.0 

l .00 

81652.1 

3,0 

o.o 

1.00 

62386.' 

T.E  . COST 
185A5A. 
160931. 
286813. 


T.E.  COST 
6850, 
26673A. 
18228A. 
3AA19. 
50553, 
10529. 
3A0A6. 
30796. 
81652. 
2581A. 


VEHICLE 
PROD.  COST 
371938. 
595533. 
792222. 


VEHICLE 
PROD.  COST 
A1A79. 

’ 13AA66. 
88608. 
201328. 
270002, 
A5979, 
1A652A, 
35236. 
88233. 
326A5. 


VEHICLE 
ENG.  COST 
5A6820. 
1275336. 
2A17772. 


VEHICLE 
ENG.  COST 
129A2. 
213237. 
133017. 
104658. 

1 A 881 7. 
22A07. 
7A726. 

9301. 

1915A. 

28792. 


Vllr  letf 


NCI-1-3  INGOVT-2 


ELECTRICAL  POWER 

IDENT  TYPE 
269  BATTERr 


UNIT  JNIT  ODTc 

NO.  WEIGHT  POWER  FACTOR 
3 70.0  0.0  .10 


D.E . COST  T.E.  COST 

1 20979. 1 65093. 


VEHICLE  VEHICLE 

PROD.  COST  ENG.  COST 
236967 • 225357. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

;OLAR  ARRAY 
I1R1NG  HARNESS 
rHERMAL  CONTROL 
>OWER  CONVERTERS 
►RUPULSION  FEED  SYS 
ITRUCTURE 

'OWER  CONTROL  UNITS 
iULAR  ARRAY  DRIVE 

;atellite  aoapter 
PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


DOTE 

FACTUR 

D.'E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1.00 

1172195  »! 

295196. 

638053. 

276975. 

1.00 

576865. 

338172. 

387105. 

136868. 

l.og 

1671927. 

278381. 

213635. 

365206. 

0.00 

0 ♦ 

0. 

0. 

0 • 

1.00 

1077915. 

671860. 

686066. 

252835. 

1.00 

5516169. 

6819666. 

2606262. 

1293517. 

1.00 

1652515  * . 

600730. 

519537. 

387668. 

1 .00 

1067265. 

557516. 

602522. 

265668. 

1.00 

271373. 

208101. 

62769. 

63660. 

TOTAL  SATELLITE  HEIGHT  6600.0 


1/ 


S*)-U!\ 


**  SATELLITE  SYSTEMS  COST'  MODEL  ** 
'V -Z/V£  0 ^T^-3 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  ANO  CONTROL' 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

°Arnwe  SKS  ANQ  INSTRUMENTATION 

CONFIGURATION  - - GENERAL  PURPOSE  PROCESSOR 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING  ' 

CONFIGURATION  CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  » 19323. 
BQL  POWER  * 5000. 


NUMBER  OF  QUAL  UNITS  - 0 
ARRAY  AREA  * ^00.0  SQ  FT 


BATT  CAP  «150.  AMP-H& 


/ 


- 1 1 Ac 


SPACECRAFT  COST  MOTEL 


NCI-1-4  I NGOVT-3 


{MILLIONS  OF  1977  DOLLARS} 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


DESIGN 

“RECURRING 

TEST  AND 

TOTAL 

. PRODUCTION 

FAB  AND 

. TOTAL  . 

ENGINEERING 

EVALUATION 

DO  T+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

13.2 

7.9 

21,1 

9.3 

14.5 

23.8 

2.6 

• 4 

2 .9 

1.8 

.9 

2.7 

7.3 

1.8 

9.2 

6.2 

8.8 

15.0 

,2*1 
1 8 » 4 

1.0 

3 .1 

3.9 

, 4.  6 

8.5 

.9 

19.3 

24.9 

7.5 

32.4 

7.6 

4,7 

12  .4 

21.3 

8.6 

29.9 

1.9 

1*1 

2 .9 

2.0 

2.7 

4.7 

53.2 

17,8 

7t  .0 
195  .8 

69.4 

47,6 

117.1 

290.7, 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


266  .8 
0,0 
3 .7 

5 .2 


407.8 


Total  satellite 


275  .8 


419.2; 


AVERAGE  UNIT  COST  j 3'  SATELLITES) 

■T0I8MHKfc  W0T*6  AMD 


139.  r 
695;o 


/ 


L7-UA 


NCl-1-4  I NGOVT-3 


* * * * 


STABILIZATION  AND  CONTROL 


114? 


IDENT  TYPE 
209  VALVE  DRIVER 
RATE  GYRO  ASSY 
EARTH  SENSOR 

WHEEL 
; L EC T. 

UR  ASSY 


PROPULSION 


1318 

RE 

ACTION 

1901 

CU 

NTROL 

2115 

ST 

AR  SEN 

AUXI 

LI 

ARY  PR 

IDENT 

TYPE 

829 

TH 

RUSTER 

842 

TH 

RUSTER 

DATA 

P 

R0CES3 

IDENT 

TYPE 

109 

GE 

N PURP 

209 

01 

GITAL 

NO. 

3 

3 
2 

4 
4 
2 


NO. 

12 

4 


UNIT 

WEIGHT 

1.8 

3.3 

9.8 
19.5 
10.3 
23  .U 


UNIT 

WEIGHT 

.6 

1.0 


SEMBLY 

DESCR] 

[PTIONS  * * 

* * 

UNIT 

DDTE 

D.E.  COST' 

T.E.  CGST 

POWER 

FACTOR 

35 .2 

1.00 

81535. 1 

79920. 

8 .8 

.50 

260582.- 

37829. 

6.5 

.10 

86866,1 

33  5 13 . 

10.5 

.25 

93442. 

37126. 

26 .5 

2.00 

3591372.! 

3139018. 

8.0 

.10 

274142. 

56610. 

AND  INSTRUMENTATION 
UNIT 


430 


PROCESR 
TELEMETRY 
DIST  UNIT 


NO. 

2 

4 

3 


WEIGHT 
15  .0 
18.5 
25.0 


UNIT 

DDTE 

D.E.  COST 

POWER 

FACTOR 

0.0 

.10 

15068.' 

0.0 

.10 

14433. 

UNIT 

DOTE 

O.E.  COST’ 

POWER 

FACTOR 

20  .0 

.50 

1048735. 1 

14.0 

.75 

31  19661.1 

4.8 

.75 

6581753.1 

T.E.  COST 
62143. 
31260. 


T.E.  COST 
185454. 
168931. 
286813, 


VEHICLE 
PROO.  COST 
54810. 
156734, 
291524. 
166932. 
1002670. 
352177. 


VEHICLE 
PROD.  COST 
99239. 
52122. 


VEHICLE 
PROO.  COST 
37X938. 
595533. 
792222. 


VEHICLE 
ENG.  COST 
51745. 
165402. 
226470. 
136384. 
2876020. 
714721. 


VEHICLE 
ENG.  COST 
93676, 
52665. 


VEHICLE 
ENG.  COST 
546820. 
1517771. 
2827445. 


CQMMUN  ICATIO 

NS 

DENT 

TYPE 

103 

BASEBND 

ASSY 

203 

ANTENNA 

221 

ANTENNA 

326 

TRANSMITTER 

345 

TRANSMIT 

TER 

401 

RECEIVER 

424 

RECEIVER 

503 

CUttMAND 

SiG 

509 

command 

S IG 

612 

01  PLEXER 

ASS 

UNIT  UNIT  DOTE 

NO.  WEIGHT  POWER  FACTOR  D.S-.  COST  T.E.  COST 
UNIT  2 2 .0  .5  .25  12410.1  6850. 

Z L0)4  0.0  1.00  4 62041.'  268784. 

2 5.8  0.0  1.00  2 88220.1  132284. 

2 3.0  25  .0  .25  100358,'  34419. 

2 13.0  130.0  .25  142702.1  50553. 

2 3*9  b.3  .25  21487.1  10529. 

3 5 .0  3.0  .25  58854.-  34046. 

COHO  2 1.5  .9  1.00  20153.1  30796. 

CONO  1 10.7  15.0  1 .00  81652.1  81652. 

Y 2 3.0  0.0  1 .00  62336.1  25814. 


VEHICLE 
PROD.  COST 
41479. 
134466. 

. 88603. 
201328. 
270002. 

45979. 

146524. 

35236. 

88233. 

32645. 


VEHICLE 
ENG.  COST 
12942. 
213237. 
133017. 
104658. 
148817. 
22407. 
74726. 

9301. 

19154. 

28792, 


21-Wr\ 


NC1-1-4  INGOVT-3 


ELECTRICAL  POWER 

IDENT  TYPE 
269  BATTERY 


UNIT 

WEIGHT 

70.0 


JNIT 

POWER 

0.0 


D DTE 
FACTOR 
.10 


O.E  • COST 
L 20979.' 


T.E . COST 
65093. 


VEHICLE 
PROD.  COST. 
234947, 


225357. 


EQUIPMENTS  USING  COST  ESTIMATING  RE LATI UNSHIPS 


NAME  WEIGHT 

SOLAR  ARRAY  275.0 

WIRING  HARNESS  160.0 

THERMAL  CONTROL  115.0 

POWER  CONVERTERS  0.0 

PROPULSION  FEED  SYS  100.0 

STRUCTURE  1300.0 

POWER  CONTROL  UNITS  155.0 

SOLAR  ARRAY  DRIVE  40.0 

SATELLITE  ADAPTER  145.0 

PROPELLANT  WEIGHT  300.0 

MISSION  EQUIP  WEIGHT  4200.0 


ODTc 

FACTOR 

O.'E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

vehicle 

ENG.  COST 

1.00 

1 543433.1 

415726. 

898573. 

362059. 

I. 00 

607183. 

35  7196  . 

408882. 

142433, 

1.00 

1 502543  . 

273563. 

210243. 

352469. 

0.00 

0 . 

0. 

0. 

0. 

1.00 

1077815. 

671860, 

484064. 

252835. 

1.00 

5290997. 1 

4819466. 

2604262. 

1475737. 

1.00 

2035931'. 

490040. 

529599. 

477590. 

1 .00 

1218322. 

673954. 

728360. 

285795. 

1.00 

263569, 

241451. 

61517. 

61852. 

TOTAL  SATELLITE  WEIGHT  7700.0 


b*)-U  A 


**  SATELLITE  SYSTEMS  COST  MODEL  * + 

fi/C 2-/-/  v<t>r£-i 


SUBSYSTEM  CONFIGURATIONS 


STABIL 

CONF 

AUXILI 

CUNF 

DATA  P 
CONF 

COMMUN 

CONF 

ELECTR 

CONF 

VEHICL 

CONF 

MISCEL 

APOG 

BUL 


IZ  AT  ION  AND  CONTROL 

IGURAT ION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

ARY  PROPULSION 

IGURAT ION  MQNOPRQPELL ANT 

ROCESSING  AND  INSTRUMENTATION 

IG'JRAf ION  - - GENERAL  PURPOSE  PROCESSOR 

ICATIONS 

IGURAT iON  UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

ICAL  POWER 

IGURAT ION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

E SIZING 

IGURAT  l ON CYLINDRICAL 


LANEOJS  INFORMATION 

EE  ■ 19323.  NUMBER  OF  QUAL  UNITS  ■ 0 
POWER  - 100D.  ARRAY  AREA  « 80.0  SQ  FT 


BAT T CAP  “120.  AMP-HR 


SPACECRAFT  COST  HOOEl 


NC2-1-1  VOTE-1 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


— DDT  + E 

TEST  AND 
EVALUATION 


i 

Vl 

O 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  PUrfER 
COMMUNICATIONS 
DATA  HANDLING 
STABIUTY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


6. A 
2.0 
3.1 
2.0 
9*0 
6.3 
1.7 


31.3 


5.1 
.3 

1.2 

.9 

1.0 

3.6 

.9 


13.0 


SATELLITE 

QUALIFICATION  UNITtS) 
GSE  CAGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL'SATELLITE 


AVERAGE  UNIT  COST  ( 3 SATELLITES) 


TOJH,„5H5LLITE  mt+e  and 
RECURRING  COST 


-RECURRING— 

TOTAL 

PRODUCTION 

FAB  AND 

TOTAL  . 

DOT+6 

ENGINEERING 

ASSEMBLY 

RECURRING 

11.5 

A. 5 

9.  1 

13.6 

2 .3 

1.  A 

.7 

2.1 

^ * 3 

3.0 

5.2 

8.2 

2.9 

3.  A 

3.9 

7.3 

10  .8 

13.1 

5.9 

19.0 

1 J • 

15.1 

6.8 

21.9 

2 .5 

1.6 

. 2.1 

3.7 

A*. 8 

A2.1 

33.8 

75*9 

A2  .6 

6 • A 

87. A 

02.3 

0.0 

2.6 

3 .3 

2.1 

5.5 

93.3 

09.9 

30*0 

16312 


/ 


/ 


NC2-1-1  VOTE-1 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STA8IL IZATI3N  AND  CONTROL 

IOENT  TYPE  - N( 

209  VALVE  DRIVER 
1112  RATE  GYRO  ASSY 
1318  REACTION  WHEEL 
1461  SUN  SENSOR  ELECTR  ] 


1815 

1901 


EARTH  SENSOR 
CONTROL  ELECT. 


UNIT  UNIT  DOTE 


POWER 

FACTOR 

O.E.  COST 

T.E.  COST 

35.2 

1.00 

74092.) 

56610. 

8.8 

.50 

260582.1 

37829. 

10.5 

.25 

• 77723.1 

47779. 

4.6 

.10 

100419.1 

12587. 

15.6 

.10 

l 30477.1 

50338. 

26.5 

2.00 

3380882.1 

2430207. 

VEHICLE 
PROD.  COST 
35  863  . 
156734. 

92740. 

102718. 

429460. 

785615. 


214430' 


AUXILIARY  PROPULSION 

IDENT  TYPE 
829  THRJSTER 
842  THRUSTER 


IDENT  TYPE 
109  GEN  PURP  PROCESR 
209  DIGITAL  TELEMETRY 
..430  COMMAND  OIST  UNIT 


NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

6 

.6 

0.0 

.10 

.2 

1 .0 

0.0 

.10 

■RUMENTATION 
..  UNIT 

UNIT 

DDTE 

NO., 

WEIGHT 

POWER 

FACTOR 

1 

15.0 

20.0 

.50 

2 

13.5 

14,0 

1.00 

2. 

26.0 

4.8 

1.00 

11814.1 

12974.1 


0.E-.  COST 
942655, f 
1248320. » 
35  61535.1, 


T.E.  COST 
33143. 
18388. 


T.E.  COST 
109091. 
225241. 
382417. 


VEHICLE 
PROD.  COST 
55133. 
28957. 


VEHICLE 
PROD.  COST 
206632. 
438U7. 
743840. 


COMMUNICATIONS 


IDENT 
103  BA 
203  AN 
,221  AN 

326  TR 

327  TR 
401  RE 
424  RE 
503  CO 
509  CO 
612  01 


TYPE 

SEBND  ASS 

TENNA 

TENNA 

ANSMITTER 

ANSMITTER 

CEIVER 

CEIVER 

MM  AND  SIG 

MM'A N D SIG 


ASSY  UNIT 


PLEXER-  ASSY 


COND 

COND 


UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST- 

2.0 

.5 

.25 

12410. 1 

10.4 

0.0 

1.00 

462041.1 

5.8 

0.0 

1.00 

288220, ( 

8.0 

25.0 

.25 

• 1 00358.1 

4.7 

18.0 

.25 

68239.1 

3.9 

6.3 

.25 

21487.1 

5 .0 

3.0 

.25 

53458.1 

1.5 

.9 

1.00 

20153.1 

13.7 

15.0 

1.00 

81652.1 

3.0 

0.0 

1.00 

62386.! 

T.E.  COST 
6850. 
266784. 
182284. 
34419, 
22644. 
105  29. 
24116, 
30796. 
81652. 
25814.) 


VEHICLE 
PROD.  COST 
41479. 
134466. 

63608. 

201328, 

145567. 

45  979. 
103892. 
35236. . 
88233, 
32645, 


133017, 

104650, 


TL- MA, 


NC2-1-1  VDTE-1 


ELECTRICAL  POWER 

IDENT  TYPE 
266  8ATT6RY 


UM IT  OMIT  ODTE  . 

MD.  WEIGHT  POWER  FACTOR  D*=-A0§?§T, 


6 6*7 


0.0 


, 10 


T ♦£  • COST 

62866. 


VEHICLE 
PROD.  COST 
226837. 


VEHICLE 
ENG.  COST 
187886. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

WEIGHT 

55.0 

105.0 

80.0 
0.0 

80.3 

830.0 

160.0 

15.0 

75.0 

DDTE 

FACTUR 

1.00 

1.00 

1.00 

0.00 

1.00 

1.00 

1.00 

1.00 

1.00 

D.'E.  COST 
500275  . 
626813.1 
1181366.  . 

0. 

972B86. 

2996560.1 

796082. 

626569. 

150556. 

T.E.  COST 
93662. 
26990d. 
213896. 

0. 

566625. 

3291269. 

661713. 

292791. 

98957. 

PROPELLANT  WEIGHT 

600. D 

MISSION  EQUIP  WEIGHT 

700.0 

VEHICLE 
PROD.  C OS  1 
202665. 
286070. 
170029. 
0. 

608100. 

1773681. 

698986. 

316627. 

61832. 


VEHICLE 
ENG.  COST 
117355. 

99652. 
277120. 
0 . 

1228220. 

702959. 

186276. 

166976. 

35318. 


TOTAL  SATELLITE  WEIGHT  3000.0 


V/ 1-73 


**  satellite  systems  cost  model  ** 

. Mca-i-z  Vvre-z- 


subsystem  configurations 


STABIL 

CONE 

AUX2LI 

CONF 

DATA  P 
CONF 

COMMUN 

CONF 

ELECTR 

CONF 

VEHICL 

CONF 

MISCEL 

APOG 

BQL 


IZATIDN  AND  CONTROL  „ . . „ 

IGURAT  ION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

ARY  PROPULSION 

XGURATION MONOPROPELLANT 

ROCESSING  AND  INSTRUMENTATION 
IGJRATION  GENERAL  PURPOSE  PROCESSOR 

ICATIONS 

IGURAT I ON UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 


ICAL  POWER 
IGURAT  ION  - - 


SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


E SIZING 

IGURAT  ION CYLINDRICAL 

LANEOJS  INFORMATION 

EE  “ 19323#  NUMBER  QF  QUAL  umn  ■ u 
POWER  « 50000#  ARRAY  AREA  -1965*0  SQ  FT 


BATT  CAP  -600#  AMP-HR 


T^rHA 


SPACECRAFT  COST  MOOEL 


NC2-1-2  VOTE  II 
(MILLIONS  OF  1977  DOLLARS) 


«■  ML  M M -If  nr 

-R  ECURRING— 

DESIGN 

-- DDT  + 1 

TESt  AND 

TOTAL 

PRODUCTION 

FAB  AND 

SUBSYSTEM  COST 

ENGINEERING 

EVALUATION 

DOT+E 

ENGINEERING 

ASSEMBLY 

STRUCTURE 

19.8 

12.1 

31  .9 

0.0 

. 5 

THERMAL  CONTROL 

3.9 

* 5 

3 .9 

0.0 

ELECTRICAL  POWER 

16.6 

3.8 

20.9 

1.3 

9.  3 

COMMUNICATIONS 

2.1 

1.0 

3 .1 

X • 2 

1.  7 

DATA  HANDLING 

16.9 

.7 

17.6 

LI. 9 

2*6 

STABILITY  AND  CONTROL 

8.3 

5.8 

1*  .1 

11.6 

9.3 

AUXILIARY  PROPULSION 

2.1 

1.3 

3.9 

.9 

1*  3 

SPACECRAFT 
MISSION  EQUIPMENT 

69.2 

25.2 

99.9 
275  .0 

26.5 

28.9 

TOTAL 

RECURRING 


10.5 
2.9 

19.5 
15.9 

1.7 


55.3 

169.0 


SATELLITE 

QUALIFICATION  UNIT(S) 
GSE.  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


Total  satellite 


369.9 
0.0 
* .5 

5.9 

I 

380..9 


2 19. 3 


>29.5 


AVERAGE  UNI f COST  ( 1 SATELLITES) 


229.5 


Td5li^m^sli5!T5BTtE  4ND 


605.9 


SL-WK 


NC2-1-E  VOTE  II 


* * * + ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  < NO. 

209  VALVE  DRIVER  3 

1112  RATE  GYRO  ASSY  3 

1206  EARTH  SENSOR  4 

1318  REACTION  WHEEL  4 

1901  CONTROL  ELECT.  5.  . 

2115  STAR  SENSOR  ASSY  4 


UNIT 

WEIGHT 

1.8 

3.3 

9.8 

19.5 

10.3 

23.0 


UNIT 

POWER 

35.2 

8.8 

6.5 

10.5 

26.5 
3.0 


DOTE 
FACTOR 
1 .00 
.50 
.10 
.25 
2.00 
.10 


>.E.  COST 

81585.1 

260582.1 

104434.1 

93442.1 
4001861.1. 

329597.1 


T.E . COST 
79920. 
37829, 
61112. 
87126. 
3847828. 
103230.! 


VEHICLE 
PROD.  COST 
64772. 
160549. 
537519. 
170996. 
1431727. 
649352. 


VEHICLE 
ENG.  COST 
57415. 
179185. 
412825. 
147749. 
473,3130. 
1302843. 


AUXILIARY  PROPULSION 

IDENT  TYPE 
829  THRUSTER 
842  THRUSTER 


UNIT 

NO. I WEIGHT 
18  .6 
6 L .0 


OATA  PROCESSING  AND 


IDENT  TYPE 
109  GEN  PURP  PROCESR 
209  DIGITAL  TELEMETRY 
430  COMMAND  DIST  UNIT 


INSTRUMENTATION 
UNIT 


NO. 

2 

4 

3 


WEIGHT 

15.0' 

18.5 

26.0 


UNIT 

DOTE 

POWER 

FACTOR 

D.E  • COST 

0.0 

.10 

18  323.1 

0.0 

• 10 

15893.1 

UNIT 

DDTE 

POWER 

FACTOR 

D.E.  COST 

20.0 

.50 

1348705.1 

14.0 

.50 

2900997.1 

4.8 

.50 

6308855.1 

T.E.  COST 
91143. 
44132. 


TiE.  COST 
185454. 
112621.1 
191209. 


VEHICLE 
PROD.  COST 
143369. 
75300. 


VEHICLE 
PROD.  COST 
380993. 
610030. 
811508. 


VEHICLE 
ENG*.  COST 
150220. 
76476,.. 


VEHICLE  .. 
ENG.  COST 
592388. 
2293504. 
4131889. 


CDMMUN  IC  ATI3NS 


IDENT 

TYPE 

NO. 

..  UNIT 
WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

103 

BASE8ND  ASSY  UNIT 

2 

2.0 

.5 

.25 

12410.1 

6850. 

203 

ANTENNA 

2 

10.4 

0.0 

1.00 

462041.1 

268784. 

221 

ANTENNA 

2 

5.8 

0.0  . 

1.00 

288220.1 

182284. 

326 

TRANSMITTER 

2 

8 .0 

25.0 

.25 

L 0035  8 .1 

34419. 

345 

TRANSMITTER 

2 

13.0  1 

30.0 

.25 

L42702.1 

50553. 

401 

RECEIVER 

2 

3.9 

6 .3 

.25 

21487.: 

10529. 

424 

RECEIVER 

3 

5.0 

3.0 

.25 

. 58854,1. 

34046. 

503 

COMMAND  SIG  COND 

2 

1.5 

.9 

1.00 

20153,1 

30796, 

509 

COMMAND  SIG  COND 

1 

10.7 

15  .0 

1.00 

81652.1 

81652. 

612 

DIPLEXER  ASSY 

2 

3.0 

0.0 

1.00 

62386.1 

25814., 

VEHICLE 
PROD.  COST 
42488. 
158904., 
104712. 
206229. 
276575, 
47098. 
150091. 

41640. 

104269. 

38578, 


VEHICLE 
ENG,  COST 
14021. 
184625,1 
..  115169. 
113380, 
161218. 
24275. 
80953. 
8053. 
0. 

24929. 


1 


NC2-1-2  VOTE  II 


< 


electrical  power 

IDENT  TYPE 
276  BATTERY 


NO, 

3 


UNIT 

WEIGHT 

120.0 


UNIT 

POWER 

0*0 


DOTE 

FACTOR 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


„ NAM 

SOLAR 

WIRING 

THERMA 

POWER 

PROPUL 

STRUCT 

POWER 

SOLAR 

SATELL 


E 

ARRAY 

harness 

L CONTROL 
CONVERTERS 
SION  FEED  SYS 
URE 

CONTROL  UNITS 
ARRAY  DRIVE 
ITE  ADAPTER 


PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


WEIGHT 

1375.0 

220.0 

175.0 

0.0. 

125.0- 

1900.0 

245.0 

125.0 

200.0 

500.0 

6300.0 


DDTE 


1. 

0. 


D .E  • COST- 
374446. 1 


T.E • COST 
95957, 


TOR 

D.iE.  COST 

T.E.  COST 

00 

4703265. 

1845243. 

00 

^795427. 

457936. 

00 

1979709. 

353650. 

00 

0. 

0. 

00 

1209143. 

796920. 

00 

8647185  . 

5654074. 

50 

3 915011. 

320273. 

00 

2637974. 

1775224. 

00 

346555. 

370086. 

VEHICLE 
PROD.-  COST 
354778. 


VEHICLE  • 
PROD.  COST 
4713265. 
632996. 
317624. 
0. 

670519. 

4249009. 

818065. 

2267208. 

87745. 


VEHICLE 
ENG.  COST 
755635. 


VEHI 

ENG. 


LE 

OST 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


.1 


TOTAL  SATELLITE  WE IGHT12100.0 


0 


LL-\IJ\ 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
/Vc  3-/-/  FKfirtJL  G&sq 


SUBSYSTEM  CONFIGURATIONS 

STCQNtlGu5A?I0NN~  -UMASSL6XPULSI0N  WITH  PITCH  MOMENTUM  WHEEL 

aucqnf  1GURAT I QN^-^-^MQNOPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION  „„n„rccnr) 

CONFIGURATION  GENERAL  PURPOSE  PROCESSOR 

C°C0NF  IGJRAT ION UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 


ELECTRICAL  POWER 

CONFIGURATION  SHUNT 


BODY  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 
CONFIGURATION  - 


CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  * 19323.  NUMBER  OF  QUAL  UNITS  ■ 0 
BOL  POWER  -IOOOO.  ARRAY  AREA  « 800.0  SQ  FT 


BATT  CAP  “150.  AHP-HI 


2 Ur  1 1 A 


SPACECRAFT  C 


T MODEL 


COM 

DOLLARS) 


TOTAL 

PRODUCTION 

-RECURRING 

FAB  AND 

. TOTAL 

. DDT+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

29.3 

16.0 

29.3 

45.3 

3.1 

2.4 

1.6 

4.0 

11.7 

10.4 

16.0 

25.4 

3.1 

5.0 

6.0 

11.0 

15  .7 

40.  3 

9.9 

50.1 

12 

27.3 

12.5 

39.8 

2 .5 

2.2 

2.7 

4.8 

79.0 

103.3 

78.0 

181.5 

257  .5 

518.0 

346.5 

699.6 

3*0 

3.9 

5 .8 

4.5 

13,0 

355  .2 

717.0, 

. 179.3 

1673.2 


6AtIIK 


NC3-1-1  PRSNL  COM 


* * * * ASSEMBLY  DESCRIPTIONS  *■  * * * 


STABILIZATION  AND  CONTROL 
IDENT  TYPE  ' NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E-.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COS 

209  VALVE  DRIVER 

3 

1.8 

35.2 

1.00 

81585.1 

79920. 

52465 • 

47673. 

1112  RATE  GYRO  ASSY 

3 

3.3 

8.8 

.50 

260582.1 

37829. 

155112. 

159828, 

1206  EARTH  SENSOR 

4 

9.8 

6.5 

.10 

104434.1 

61112. 

519317. 

368229. 

1318  REACTION  WHEEL 

4 

19.5 

10.5 

.25 

93442.1 

87126, 

165206. 

131789. 

1901  CONTROL  ELECT.  . 

4 . 

10.3 

26.5 

2.00 

3591372.1 

3139018. 

959770. 

2618157 . 

2115  STAR  SENSOR  ASSY 

2 

23  .0 

8.0 

.10 

274142.1 

56610. 

348534. 

690638. 

r 

AUXILIARY  PROPULSION 


NO- 


UNIT 

WEIGHT 


UNIT 

POWER 


DOTE 

FACTOR 


829  THRUSTER 

6 

.6 

0.0 

.10 

.842  THRUSTER 

2 

1 .0 

0.0 

.10 

DATA  PROCESSING  AND 

INSTRUMENTATION 

UNIT 

UNIT 

DDTE 

D.S-.  COST’ 
11814.1 
. 12974.1. 


T.E  . COST 
33143. 
18388. 


IDENT  TYPE 
109  GEN  PURP  PROCESR 
209  DIGITAL  TELEMETRY 
.430.  COMMAND  DIST  UNIT 


NO. 

WEI GHT 

POWER 

FACTOR 

O.E.  COST"' 

T.E.  COST 

2 

15.0 

20.0 

.50 

1D487D5.I 

185454. 

4 

18.5 

14  .0 

.50 

2717381.! 

112621. 

.3  _ 

. 26.0 

4.8 

.50 

5565673.1: 

191209. 

VEHICLE 
PROD.  CDST 
54563. 

. 28657.- 


VEHICLE . 
PROD.  COST 
368091. 
539372. 
784028.. 


VEHICLE 
ENG.  COST 
50706. 
32684. 


VEHICLE 
ENG.  COST 
528394. 
1916262.1 
3475045. 


COMMUN ICATI3NS 


IDENT 

TYPE 

103 

BASE  UNO  ASSY 

UNIT 

203 

ANTENNA 

221 

ANTENNA 

326 

TRANSMITTER 

345 

TRANSMITTER 

401 

RECEIVER 

.424 

RECEIVER 

503 

COMMAND  SIG 

COND 

509 

COMMAND  SIG 

COND 

612 

DIPLEXER  ASSY 

UNIT 

UNIT 

DDTE 

0.E-.  COST' 
12410.', 

WEIGHT 

POWER 

.5 

FACTOR 

.25 

2 

10I4 

0.0 

1 .00 

4 62041.1 

.2 

5.8 

0.0 

1.00 

2 88220.1 

2 

8.0 

25.0 

.25 

100358.1 

13.0 

130.0 

• 25 

142702.1 

3.9 

6.3 

.25 

21487.1 

.3. 

5.0 

3.0  . 

.25  . 

58064*1 

2 

1 .5 

.9 

1.00 

20153.1 

1 

10.7 

15  .0 

1.00 

81652.1 

2 

3.0 

0.0 

1.00 

62386.1 

VEHICLE 

. VEHICLE. 

E,  COST 
6 3 50. 

PROD.  COST 
41050. 

ENG,  COST 
12506. 

268784. 

128713. 

201169. 

182284. 

84817. 

125488. 

34419.1 

199245. 

101132. 

50553, 

267209. 

143802. 

10529. 

45503. 

21652. 

34046. 

145008. 

. 72208, 

30796.1 

33728.. 

8775.' 

81652. 

04458. 

19573. 

25814. 

31248. 

27162. 

NC3-1-1  PRSNt 


ELECTRICAL  POWER 

IDENT  TYPE 
269  BATTERY 


UNIT 

NO,  WEIGHT 
3 70  .0 


UNIT  ODTE 
POWER  FACTOR 
0.0  .10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAM 

SOLAR 

WIRING 

THERMA 

POWER 

PROPUL 

STRUCT 

POWER 

SOLAR 

SATELL 


E 

ARRAY 
HARNESS 
L CONTROL 
CONVERTERS 
SION  FEED  SYS 
URE 

CONTROL  UNITS 
ARRAY  DRIVE 
ITE  ADAPTER 


PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


DOTE 

WEIGHT 

factor 

550.0 

1.00 

175.0 

1.00 

205.0 

1.00 

0.0 

0,00 

60.0 

1.00 

2280.0 

1.00 

165.0 

.75 

65.0 

1.00 

250.0 

1.00 

400.0 

6100.0 

TOTAL  SATELLITE  WEIGHT11000.0 


**  SATELLITE  SYSTEMS  COST’  MODEL  ** 
/VC3-/-0.  r £££C  frf-f 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CUNT  IGJRAT I ON  - - MASS  EXPULSION  I TH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  GENERAL  PURPOSE  PROCESSOR 

COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  « 19323,  NUMBER  OF  QUAL  JNITS  * 0 
BQL  POWER  -25000.  ARRAY  AREA  =<1200,0  SQ  FT 


BATT  CAP  »2  80*  AMP-HR 


*3  - 1 (A 


SPACECRAFT 


DOT  — 

DESIGN  TEST  AND 

SUBSYSTEM  COST  ENGINEERING  EVALUATION 


STRUCTURE 

19.3 

14.3 

THERMAL  CONTROL 

3.1 

.6 

ELECTRICAL  PUrfER 

11.9 

2.8 

COMMUNICATIONS 

. 2.1 

1.0 

DATA  HANDLING 

18.2 

.7 

STABILITY  AND  CONTROL 

8.3 

5,8 

AUXILIARY  PROPULSION 

2.1 

1.3 

SPACECRAFT 
MISSION  EQUIPMENT 

65.0 

26.5 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


AVERAGE 'UNI T COST  ( 0 SATELLITES) 

TOTAL  SATELLITEDDT+E  AND 

RECURRING  COST 


MOO  EL 


QN-l' 

DOLLARS) 


TOTAL 

. PRODUCTION 

-RECURRING  — 
FAB  AND 

. TOTAL  ... 

DDT+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

33  .6 

13.6 

26.3 

39.8 

3.7 

2.2 

1.3 

3.5 

14  .7 

10.0 

17.0 

27.1 

3 .1 

3.9 

4.6 

8.5 

13  .9 

35.6 

7.5 

43.1 

14*1 

28.  i4 

11.7 

40.1 

3 .4 

2.5 

3.4 

5.9 

9T.5 

96.2 

71. B 

168.0 

309  .2 

468.3 

399.7 

636.3 

0 .0 

4.3 

i ’ 7 

5 .7 

12.0 

410.7 

652.1 

217  TA 
1062*8 


VII  - P 3 


NC3-1-2  TELECON-1 


* * 

* * ASSEMBLY 

DESCRIPTIONS  * * 

* * 

STABILIZATION  AND  CONTROL 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E,  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

209  VALVE  DRIVER 

3 

1.8 

35.2 

1 .00 

81535.1 

79920. 

54810. 

51745. 

1112  RATE  GYRO  ASSY 

3 

3.3 

3.B 

.50 

260582.1 

37829. 

156734, 

165402. 

1206  EARTH  SENSOR 

4 

9.3 

6.5 

.10 

104434.1 

61112. 

524745. 

381069, 

1318  REACTION  WHEEL 

A 

19.5 

13.5 

.25 

93  A A 2 • 1 

87126. 

166932. 

136384. 

1901  CONTROL  ELECT.. 

5 

13.3 

26.5 

2.00 

A 3.01  861.1  . 

3847820. 

1211540. 

3626769. 

2115  STAR  SENSOR  ASSY 

A 

23.0 

B.O 

.10 

3 29587 »i 

103230. 

633920. 

1202624,. 

AUXILIARY  PROPULSION 

UUT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

DoS.  COST* 

T.E.  COST 

PROD.  COST 

ENG.  COST 

829  THRUSTER 

18 

.6 

0.0 

• ID 

10323.1 

91143. 

139962. 

138664. 

842  THRUSTER 

6 . 

1.0 

0.0 

.10 

15893.1 

44132. 

73510. 

70593.. 

DATA  PROCESSING  ANO  INSTRUMENTATION 


UNIT 

UNIT 

D DTE 

VEHICLE 

VEHICLE 

DENT  TYPE 

NO, 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD,  COST 

ENG.  COST 

109  GEN  PURP  PROCESR 

2 

15.0 

20,0 

.50 

1048705.1 

185454. 

371938. 

546820. 

209  DIGITAL  TELEMETRY 

4 

13.5 

14.0 

.50 

3 L 59931 ,1 

112621. 

595533. 

2306023. 

430  COMMAND  DIST  UNIT 

3 

23.0 

4.8 

.50 

64  89083.1 

191209. 

792222. 

4118871. 

COMMUNICATIONS 

. UNIT 

UNIT 

DDTE 

VEHICLE 

VEHICLE 

DENT 

TYPE 

NO. 

, WEIGHT 

POWER 

FACTOR 

D.E.  COST" 

T.E.  COST 

PROD.  COST 

ENG.  COST 

103 

BASEBND  ASSY  UNIT 

2 

2.0 

.5 

.25 

12410.1 

6850.. 

41479. 

12942. 

203 

A N Tt  N N A 

2 

10.4 

0.0 

1 .00 

4 6204  L ,1 

268784, 

134466. 

213237. 

221 

ANTENNA 

2 . 

...  3.8 

0 .0 

1.00 

. 2 88220,1 

182284. 

88608. 

. 133017,. 

326 

TRANSMITTER 

2 

' 3,0 

25.0 

.25 

L CO 35 9 .1 

34419. 

201328. 

104658. 

345 

TRANSMITTER 

2 

. 13.0 

130.0 

.25 

L 42702.1 

50553. 

270002. 

143817. 

401 

RECEIVER 

2 

3.9 

6.3 

.25 

2L487.1 

10529. 

45979. 

22407. 

424 

RECEIVER 

3 . 

5 .0 

3.0 

.25 

53864.1 

34046. 

146524. 

74726, 

503 

COMMAND  SIG  CONO 

2 

1.5 

.9 

1.00 

20153.1 

30796. 

35236. 

9301. 

509 

COMMAND  SIG  COND 

1 

, 13.7 

15.0 

1,00 

81652*1 

81652,1 

88233. 

19134. 

612 

DIPLEXER  ASSY 

2 

3.0 

0.0 

1.00 

62386.1 

25814. 

32645. 

28792. 

VM  -%¥ 


NC3-1-2  T ELECON* 


ELECTRICAL  POWER 

IDENT  TYPE 
272  BATTERY 


UNIT 

NO.  WEIGHT 
4 85.0 


UNIT 

POWER 

0.0 


DOTE 

FACTOR 

.10 


0.=-.  COST' 

201201.1 


T.E  ♦ COST 
92088. 


VEHICLE 
PROD.  COST 
332382. 


VEHICLE 
ENG.  COS' 
374792. 


EQUIPMENTS  USING  COST  ESTIMATING 


NAME 

WEIGHT 

SOLAR  ARRAY 

820.0 

WIRING  HARNESS 

240.0 

THERMAL  CONTROL 

.225.0 

POWER  CONVERTERS 

0.0 

PROPULSION  FEED  SYS 

125.0 

STRUCTURE 

2600.0 

POWER  CONTROL  UNITS 

200.0 

SOLAR  ARRAY  DRIVE 

85.0 

SATELLITE  ADAPTER 

290.0 

PROPELLANT  WEIGHT 

500.0 

MISSION  EQUIP  WEIGHT 

7200,0 

RELATIONSHIPS 

DOTE 

FACTOR 

O.IE.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1.00 

3330217. 

1143344, 

2471285. 

781204. 

I. 00 

856333.' 

503769. 

576664. 

200890. 

1.00 

1-852133. 1 

431205. 

311344. 

434475. 

0 .00 

0. 

0. 

0. 

0. 

1.00 

1209143. 

796920. 

574169. 

283641. 

1.00 

3 828037. 

8687091. 

4694185, 

2070887. 

.50 

2609939.. 

284420. 

614761. 

612241. 

1.00 

2031307.1 

1279044. 

1382297. 

476435. 

1.00 

475254.1 

399539. 

92278. 

111408. 

TOTAL  SATELLITE  WEIGHT13200.0 


*+  SATELLITE  SYSTEMS  COST  MODEL  ** 
3 Tcs/jeci 


< 
i ' 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MQNOPROPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  GENERAL . PURPOSE  PROCESSOR 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS  OQWNLINK 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARR4Y 


VEHICLE  SIZING 


CONFIGURATION  CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  ■ 19323.  NUMBER  OF  QUAL  UNITS  » 0 .... 

BOL  POWER  -99000.  ARRAY  AREA  -3360.0  SQ  FT  BATT  CAP  -A00.  AMP-HR 


"7  ) 


7£-\\l\ 


SPACECRAFT 


NC3-1-3  TEL 
(MILLIONS  OF  19? 


DESIGN 

ODT+E — 

SUBSYSTEM  COST 

TEST  AND 

ENGINEERING 

EVALUATION 

STRUCTURE 

25.0 

16.9 

THERMAL  CONTROL 

3.1 

• 6 

ELECTRICAL  PGrtER 

18.6 

5.2 

COMMUNICATI ONS 

. 2.1 

1.0 

DATA  HANDLING 

16.7 

.6 

STABILITY  AND  CONTROL 

8.3 

5.3 

AUXILIARY  PROPULSION 

2.1 

1.3 

SPACECRAFT 

75^9 

31.4 

' MISSION  EQUIPMENT 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 

TOTAL  SATELLITE 


MOOEL 


ON-2' 

DOLLARS) 


-RECURRING 

TOTAL 

PRODUCTION 

FAS  AND 

TOTAL  . 

DDT+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

41  .9 

10.0 

23.8 

33.8 

3 .7 

1.2 

1.0 

2.2 

23  .8 

9.0 

24.1 

33.1 

3.1 

2.7 

3.2 

5.9 

17.3 

27.8 

5.1 

32.8 

1%  .1 

20.8 

8.1 

28.9 

3 .4 

1.6 

2.3 

3.9 

107.3 

73.1 

67.6 

140.6 

365  .9 

405.9 

473  .3 

546.5 

0.0 

. \ .9 

2.8 

7.9 

10.0 

485  .0 

559.3 

1045.3 


NC3-1-3  TELECOM-? 


STA8 

* + 

IL  IZATI3N  AND  CONTROL 

* * ASSEMBLY 
UNIT  UNIT 

DESCRIPTIONS  * 
ODTE 

t t t 

VEHICLE 

VEHICLE 

IDENT 

TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  C3ST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

209 

VALVE  DRIVER 

3 . 

1.8 

35.2 

1.00 

81585.1 

79920. 

58295. 

56479. 

1112 

RATE  GYRO  ASSY 

3 

3.3 

8.8 

.50 

>■60582.1 

37829. 

158531. 

171774.1 

1206 

EARTH  SENSOR 

4 

9 • d 

6.5 

.10 

104434.1 

61112. 

530763. 

395751. 

1318 

REACTION  WHEEL 

4 

19.5 

10.5 

.25 

934*2.! 

87126. 

168847. 

141639. 

1901 

CONTROL  ELECT. 

5 - 

10.3  . 

26.5 

Z .00 

4301861.1 

3847828. 

1288557. 

4111754. 

2115 

STAR  SENSOR  ASSY 

4 

23.0 

d .0 

.10 

3295B7.I 

103230. 

641190. 

1248959. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  CDS  T 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

829  THRUSTER 

18 

• 6 

0.0 

.10 

13323.1 

91143. 

141567. 

144007. 

842  THRUSTER 

6 . 

1 .0 

0.0 

.10 

15893.1 

44132. 

74353. 

73313. 

DATA  PROCESSING  AND  INSTRUMENTATION 

unit  unit 

IDENT  TYPE  NO.  WEIGHT  POWER 

DDTc 

FACTOR 

D.E.  CDST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

109  GEN  PURP  PRQCESR 

2 

15  .0 

20,0 

.50 

1348735.1 

185454. 

376203. 

567887. 

— 

209  DIGITAL  TELEMETRY 

4 

18  .5 

14.0 

.40 

2905494.1 

90096. 

602362. 

2752570. 

t 

430  COMMAND  DIST  UNIT 

3 

26.0 

4.8 

.40  . 

53  83671.1 

152967. 

801308. 

4848099. 

^4 

CQMMUN  ICATI3NS 
IDENT  TYPE 

N^. 

UNIT 
WEI  GHT 

UNIT 

POWER 

DOTE 

FACTOR 

°*W0Ii 

k 62041.1 

T.E.  COST  ' 
6650. 
268784. 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

103  BASEtJNO  ASSY  UNIT 
203  ANTENNA 

2 

2.0 

13.4 

.5 

0 .0 

.25 

1.00 

41954. 

143014. 

13441. 

221512. 

221  ANTENNA 

. 2. 

5.8. 

0.0 

1.00 

200220.1 

182284. 

94241. 

138178. . 

326  TRANSMITTER 

2 

8 .0 

25  .0 

.25 

100358.1 

34419. 

203637. 

108691, 

345  TRANSMITTER 

2 

13.0 

130.0 

.25 

142702.1 

50553. 

273099. 

154550. 

401  RECEIVER 

2 : 

3.9 

6.3 

.25 

21487.1 

10529. 

46506. 

23271. 

424  RECEIVER 

3 . 

5.0 

3,0 

.25 

58864.1 

34046. 

148204. 

77605. 

503  COMMAND  SIG  COND 

2 

1.5 

.9 

1.00 

20153.1 

30796., 

37476.. 

9662. 

509  COMMAND  SIG  COND 

1 

10.7 

15  .0 

1.00 

81652.1 

81652. 

93842. 

16313, 

612  DIPLEXER  ASSY 

2 

3 .0 

0.0 

1.00 

62386.1 

25814. 

34720. 

29909* 

Si-w  f\ 


NC 3-1-3  f EL6CON-2 


ELECTRICAL  POWER 


IDENT  TYPE 
275  BATTERY 

UNIT 

NO*  WEIGHT 
2 10D.0 

UNIT 

POWER 

0.0 

DOTE 

FACTOR 

,10 

O.E.  COST 
269075.1 

T.E.  COST 
628*6. 

VEHICLE 
PROD.  COST 
229*39, 

VEHICLE 
ENG.  COST 
5205*0. 

EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 

NAME 

SOLAR  ARRAY  ■ 

WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  Fd£0  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  AOAPTcR 

WEIGHT 

2350.0 
250.0 

250.0 
0.0 

125.0 

2750.0 

200.0 
200.0 
300.0 

DOTE 
FACTOR 
1.00 
l .00 
1.00 
0.00 
1.00 
1.00 
.25 
1.00 
1.00 

D.IE.  COST 
66*6729.' 

086501. 

1 825952. 

1 2091*3. 
10571789. 
2 91912L • . 
3627971. 
*89159. 

T.E.  COST 
3031057. 
521513. 
*63135. 

0. 

796920. 

9111289. 

1*2210. 

26*7007. 

*9*575. 

VEHICLE 
PROD.  COST 
6967963. 
63*926. 
352188. 
0. 

610668. 

523638*. 

6538*1. 

30*25*3. 

100110. 

VEHICLE 
ENG.  COS 
1367928 
177117 
36*812 
0 

2*1578 

2112169 

583220 

72*8*3 

97730 

PROPELLANT  WEIGHT 

500.0 

MISSION  EQUIP  WEIGHT 

6600.0 

TOTAL  SATELLITE  WEIGHT16500.0 

&£-U  A 


**  SATELLITE  SYSTEMS  COST'  MODEL  +* 

Ac.  t-t'Z.  tr*xJL-jc 


SUBSYSTEM  CONFIGURATIONS 


STABIL 

CONF 

AUXILI 

CONF 

DATA  P 
CONF 

COMMUN 

CONF 

ELECTR 

CONF 

VEHICL 

CONF 

MISCEL 

APOG 

BOL 


IZATIDN  AND  CONTROL 

IGURAT  ION MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

ART  PROPULSION 

IGURAT I ON MONOPRQPELL ANT 


ROCESSING  AND 
IGURAT  I ON 

IC  AT  10  NS 
IGURAT  I ON 

ICAL  POWER 
i&URATION 


INS  TRUMEN  T A TI ON 

GENERAL  PURPOSE  PROCESSOR 


UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


E SIZING 
IGURAT  ION  - 


- CYLINDRICAL 


LANEOUS  INFORMATION 

EE  ■ 19323  • NUMBER  OF-  DUAL  UNITS  » 0 
POWER  “15000.  ARRAY  AREA  -1000.0  SQ  FT 


BAT T CAP  «180.  AMP-HR 


SPACECRAFT 


T MODEL 


-II 

DOLL  ARS) 


RECURRING- 
FAB  AND 


TOTAL 

..  PRODUCTION 

FAB  AND 

TOTAL  . 

D3T+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

Zb  .A 

11.6 

16.3 

30.4 

3 .A 

2.1 

1.0 

3.1 

13.9 

9.2 

14.6 

23.7 

3 .1 

3.9 

4*6 

8.5 

13  .6 

29.5 

7.5 

37.0 

14  .1 

28.  A 

11.7 

40.1 

3 .4 

2.5 

3.4 

5.9 

8? '*9 

8 7.11 

61.6 

148.7 

241.8 

364.3 

32V  .7 

512.9 

0.0 

V .1 

3.5 

5 .1 

10.6 

335  .0 

527.0 

175.7 

862.0 


vu-u 


NC^-l-2  KAIL-II 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


IDENT 

TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

209 

VALVE  DRIVER 

3 

1.8 

35.2 

1.00 

81535.1 

79920. 

54810. 

51745. 

1112 

RATE  GYRO  ASSY 

3 

3.3 

8.8 

.50 

2 60582.1 

37829. 

156734. 

165402. 

1206 

EARTH  SENSOR 

4 

9.8 

6.5 

.10 

104434,' 

61112. 

524745. 

381069, 

1318 

REACTION  WHEEL 

4 

19.5 

10.5 

.25 

93442,1 

87126. 

166932. 

136384. 

1901 

CONTROL  ELECT. 

5 

10  .3 

26  .5 

2 .00 

4301861,1 

3847828. 

1211540. 

3626769.. 

2115 

STAR  SENSUK  ASSY 

4 

23.0 

8.0 

« 1 U 

329537,1 

103230. 

633920. 

1202624. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO, 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTS 

FACTOR 

D.E.  COST’ 

T.E.  COST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG.  COST 

829 

THRUSTER 

18 

.6 

0.0 

.10 

19323,. 

91143. 

139962. 

138664. 

842 

THRUSTER 

6. 

„ 1 .0 

0.0 

.10 

15893,  l„ 

44132. 

73510. 

70593. 

DATA  PROCESSING  AND 


IDENT  TYPE  NO. 

109  GEN  PURP-  PRQCESR  2 

209  DIGITAL  TELEMETRY  4 

.430  COMMAND  DIST  UNIT  3 


INSTRUMENTATION 
UNIT 


WEIGHT 
15  .0 
13.5 
. 2 5 » 0 


UNIT 
POWER 
20  .0 
14.0 
4.8 


DOTE 
FACTOR 
.50 
• 60 
.60 


D.E.  C3ST 

1048705.1 

3043313.1 
63  89464.1 


T.E , COST 
185454. 
135  145. 
229450. 


VEHICLE 
PROD.  COST 
371938. 
595533, 
792222. 


VEHICLE 
ENG.  COST 
546820. 
1850787. 
3379700. 


COMMUNICATIONS 

UNIT 

UNIT 

DDTE 

IDENT  ‘ TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

103  BASE8ND  ASSY  UNIT 

2 

2.0 

.5 

.25 

203  ANTENNA 

2 

10  .4 

0.0 

1.00 

. 221  ANTENNA 

2.. 

5.0 

0.0 

1.00 

326  TRANSMITTER 

2 

" B .0 

25  .0 

.25 

345  TRANSMITTER 

2 

13  .0 

130.0 

.25 

401  RECEIVER 

2 

3.9 

6.3 

.25 

424  RECEIVER 

3.. 

. 5.0 

3.0 

.25 

503  COMMAND  SIG  COND 

2 

1.5 

.9 

1.00 

509  COMMAND  SIG  CGND 

1 

10.7 

15.0 

1.00 

612  01  PL  EX  ER  ASSY 

2 

3 .0 

0.0 

1.00 

VEHICLE 

VEHICLE 

E.  COST' 

f.E,  COST 

PROD.  COST 

ENG.  COST 

12410. i 

6 8 50, 

41479. 

12942. 

4 62041.1 

268784. 

134466. 

213237. 

2 88220.1'.... 

. 182284. 

83608. 

133017. 

100358,1 

34419. 

201328. 

104658. 

142702,1 

50553. 

270002. 

148817. 

21487,1 

10529. 

45979. 

22407. 

58864,1. 

34046. 

146524. 

74726.. 

20153,1 

30796. 

35236. 

9301. 

81652.1 

81652. 

88233. 

19154. 

62386.1 

25814. 

32645. 

28792. 

tb'll  A 


NC4-1-2  MAIL-II 


ELECTRICAL  POWER 

IDENT  TYPE 
272  BATTERY 


UNIT 

NO.  WEIGHT 
3 83  .0 


UNIT  D DTE 
POWER  FACTOR 
0.0  ,10 


0 • E ♦ COST 
I 40350.’ 


T.E  • COST 
71662. 


VEHICLE 
PROD.  COST 
258657. 


VEHICLE 
ENG.  COST 
261459. 


EQUIPMENTS  USING  COST 

ESTIMATING 

RELATIONSHIPS 

'NAME 

WEIGHT 

DOTE 

FACTOR 

D.E.  COST 

T.E.1  COST 

S OLA  R AR RAY 

690.0 

1.00 

2931201. 

974450. 

WIRING  HARNESS 

190.0 

1.00 

702443. 

413233 • 

THERMAL  CONTROL 

145.0 

1 .00 

1719427.. 

320119. 

Power  converters 

0.0 

0.00 

3 • 

0 • 

PROPULSION  FEED  SYS 

125.3 

1.00 

1209143.: 

796920. 

ST  RUCTURE 

1600.0 

1 .00 

7508513,. 

5749751. 

POWER  CONTROL  UNITS 

180.0 

.75 

2903523.' 

401128. 

SULAR  ARRAY  DRIVE 

75.3 

1.00 

L855755* 

1149957. 

SATELLITE  A3APTER 

180.3 

1.00 

316863.1 

305981. 

PROPELLANT  WEIGHT 

500.0 

MISSION  EQUIP  WEIGHT 

5400.0 

VEHICLE 
PROD.  COST 

..srai 

2106228. 

687603 

473028. 

164779 

240777. 

403344 

0. 

0 

574169. 

283641 

3106954. 

1761351 

578013. 

681134 

1242789. 

437672 

69812. 

74331 

TOTAL  SATELLITE  WEIGHT  9900.0 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

T\f  &cyf-t 


< 


{ 

Cm 


SUBSYSTEM  CUNF I'GURATI ON$ 

STCDNFIGURATIQNN-  -°MASSLEXPULSiaN  WITH  PITCH  MOMENTUM  WHEEL 

AUCONF  IGURAT  IQf^-^MONQPRQPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - GENERAL  PURPOSE  PROCESSOR 

^CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

ELloNFiEuRAfiONR-  - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING  _ r nnI- 

CONFIGURATION  CYLINDRICAL 

MISCELLANEOUS  INFORMATION  

APOGEE  » 19323 • NUMBER  OF  QJAL  UNITS  * 
BOL  POWER  “lOOOO*  ARRAY  AREA  « 800.0  SQ 


0 

FT 


BATT  CAP  ii90»  AMP-HR 


n 


fb- HA 


SPACECRAFT  n 


MO)  EL 


BCST-l’ 
DOLLARS) 


-PRODUCTION 

ENGINEERING 


■RECURRING  — 
FAB  AND 
ASSEMBLY 


Z\ .5 

17.8 

27.3 

45.1 

3 • 2 

3.3 

1.5 

4.8 

11.7 

12.8 

19.4 

32*1 

3 .1 

6.  0 

7.4 

13.4 

17.0 

41.18 

12.2 

54.0 

U .1 

41.0 

18.6 

59.6 

3. A 

4.1 

5,3 

9.4 

77.0 

126.7 

91.7 

218.4 

20 5 .9 

484.2 

283  .8 

702.6 

5.0 

3 .9 

j .7 

5.6 

15.7 

293  .A 

723.8 

144.0 


1017.2 


NC5-1-1  IV  BCSI-l 


* + * + ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 

UNIT  UNIT  DOTE 


IDENT  TYPE 

NO. 

WEI GHT 

POWER 

FACTOR 

209  VALVE  DRIVER 

3. 

1.8 

35  .2 

1.00 

1112  RATE  GYRO  ASSY 

3 

3 .3 

B.8 

.50 

1206  EARTH  SENSOR 

4 

9.8 

6 .5 

.13 

1318  REACTION  WHEEL 

4 

19.5 

10.5 

.25 

1901  CONTROL  ELECT. 

5 

10.3 

26.5 

2.00 

2115  STAR  SENSOR  ASSY 

4 

23  .0 

6.0 

.10 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

62 9 THRUSTER 

18 

.6 

0.0 

.10 

842  THRUSTER 

. 6 - 

1 .0 

0 .0 

.10 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

UNIT 

DDTE 

[DENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

109  GEN  PURP  PROCESR 

2 

15.0 

20 « 0 

.50 

209  DIGITAL  TELEMETRY 

4 

13.5 

14.0 

.60 

430  COMMAND  DIST  UNIT 

,3  . 

26.0 

4.8 

.60 

COMMUNICATIONS 
[DENT  TYPE 

NO 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

103  BASEBND  ASSY  UNIT 

2 

2.0 

.5 

.25 

203  ANTENNA 

2 

ID  .4 

0.0 

1.00 

221  .ANTENNA 

.2 

5.8 

0.0 

1.00 

326  TRANSMITTER 

2 

8.0 

25  .0 

.25 

345  TRANSMITTER 

2 

13.0 

130.0 

.25 

401  RECEIVER 

2 

3.9 

6.3 

.25 

424  RECEIVER  v 

503  COMMAND  SIG  COND 

3 

5.0 

3.5 

.25 

2 

1.5 

.9 

1.00 

509  COMMAND  SIG  COND 

1 

ID  .7 

15.0 

1 .00 

612  DIPLEXER  ASSY 

•2 

3.0 

0.0 

1.00 

VEHICLE 

VEHICLE 

.5.  COST' 

T.E.  COST 

PROD.  COST 

ENG.  COST 

81585.1 

79920. 

50716. 

44363. 

260532.1 

37829. 

153635. 

154889. 

104434. 

61112. 

514372. 

356848. 

93442,1 

87126. 

163632. 

127715. 

4001861.1 

3847828. 

1121029. 

3012857. 

329587.1 

103230. 

621388. 

1126184, 

VEHICLE 

VEHICLE 

.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

18323.1 

91143. 

137195. 

129851. 

15893.1. 

44132- 

72057. 

66106. 

VEHICLE . 

VEHICLE 

• E.  COST 

T.E.  COST 

PROD..  COST 

ENG..  COST 

1048705.1 

185454. 

364585. 

512063, 

27  13383.1 

135145. 

583760. 

1545253. 

5762903.',. 

229450. 

776561. 

2854529.  . 

VEHICLE 

VEHICLE 

. E • COST- 

T.E.  COST 

PROD.  CDS 

ENG,  COS 

12410.) 

6850. 

40659. 

12120. 

462041.1 

268764. 

124421. 

189891. 

2-88220.1. 

182284. 

81988. 

118454. 

100358.1 

34419. 

197348. 

98006, 

142702.) 

50553. 

264665. 

139358. 

21487.1 

10529. 

45070. 

20983, 

. 53864.1. 

34046. 

143627. 

69976. 

8283. 

20153.1 

30796. 

32603. 

81652.1 

81652. 

81642. 

19314. 

62  38  6.) 

25814. 

30206. 

25640. 

Vi -I  I A 


NC5-1-1  IV  0CST-1 


ELECTRICAL  POWER 

UNIT 

JNIT 

DOTE 

VEHICLE 

VEHICLE 

IDENT  TYPE 

NO.  WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROO.  COST 

ENG.  COST 

269  BATTERY  ' 
EQUIPMENTS  USING  COST 

3 7D.0  0,0  .10 

ESTIMATING  RELATIONSHIPS 

DDTE  • 

L20979.I 

65093. 

230303. 

VEHICLE 

211033. 
VEHICLE  . 

NAME 

WEIGHT 

FACTOR 

D. IE.!  COST 

T.E*.  COST 

PROD.  COST 

ENG.  COST 

SOLAR  ARRAY 

550.0 

1.00 

2 50731A. 

709080. 

15797A1. 

593096. 

WIRING  HARNESS 

175.0 

1.00 

655122. 

385397. 

A08206. 

15A967 . 

THERMAL  CONTROL 

135.0 

1.00 

1651562. 

3QA979. 

213667. 

390671. 

POWER  CONVERTERS 

0.0 

U .00 

0. 

0* 

0. 

0. 

PROPULSION  FEED  SYS 

125.0 

1.00 

1 2091  A3 • 

796920. 

53127A. 

286018. 

S T R U C T UR  E 

1530.0 

1.00 

6855323. 

5535218. 

2767576. 

1621602. 

POWER  CONTROL  UNITS 

165.0 

.75 

. 2 290A  81  • ■ 

38 1 221. 

508289. 

5A1805. 

SOLAR  ARRAY  DRIVE 

65.0 

1.00 

L6932A9. 

1018  25 A. 

10182A1. 

A00532. 

SATELLITE  ADAPTER 
PROPELLANT  WEIGHT 

170.0 

500.0 

1.00 

3019A1.I 

27361A. 

62A72. 

71399. 

MISSION  EQUIP  WEIGHT 


A600.0 


TOTAL  SATELLITE  WEIGHT  8800.0 


Z£H//\ 


**  SATELLITE  SYSTEMS  COST-  MODEL’  ** 
A/C  S-t-Z.  TV&cjr-Z. 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPRQPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION GENERAL  PURPOSE  PROCESSOR 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING  , . . 

CJNF 1GURAT ION  CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  » 19323*  NUMBER  OF  QUAL  UNITS  - 0 
BOL  POWER  »4GOOO.i  ARRAY.  AREA  “1575.0  SQ  FT 


BATP  CAP  "400.  AHP-HR 


SPACECRAFT  COST  MODEL 


MC5-1-2  TV  BCST-2 


(MIL  LI  CMS  QF  1977  DOLLARS) 


SUBSYSTEM  COST 


STRUC  TUR 
THERMAL  CONTROL 
ELECTRICAL  PQdER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY 
AUXILIARY 


AND  CONTROL 
PROPULSION 


I SPACECRAFT 

4)  MISSION  EQUIPMENT 

SATELLITE 

QUALIFICATION  UNIT(S) 

• GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


DESIGN 

DDT+E 

TEST  ANO 

TOTAL 

. PRODUCTION 

-RECURRING 

FAB  AND 

TOTAL 

ENGINEERING 

EVALUATION 

DDT  + E 

ENGINEERING 

ASSEMBLY 

RECURRINT 

19. A 

11.9 

31.3 
4 .0 

18.6 

29.4 

48.0 

3.5 

.5 

3.3 

1.5 

4.8 

14. 6 

3.4 

17.9 

16.8 

26.7 

43.6 

. 2.1 

1.0 

3 .1 

5.0 

6.0 

11.0 

17.3 

.7 

13  .0 

43.  6 

9.9 

53.5 

8.3 

5.8 

14  ,1 

35.0 

15.2 

50.2 

2.1 

1.3 

3 .4 

3.3 

4.3 

7.7 

67.3 

24.6 

91  .8 

125.6 

93.0 

218.7 

282.5 

544.5 

374  .3 

’63.3 

D .0 

4 .5 

5*0 

5.7 

15.7 

385.5 

783.9 

AVERAGE  UNIT  COST  ( A SATELLITES ) 


195*0 


OTAL  SATEL 
RECURRING 


LITE  OOT+E  AND 
COST 


NC5-1-2  TV  8CST-2 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


IOENT 

TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.  £ • COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

209 

VALVE  DRIVER 

3 

1.8 

35.2 

1.00 

81535,1 

79920. 

52465. 

47673. 

1112 

RATE  GYRO  ASSY 

3 

3.3 

8.8 

.50 

260582.1 

37829. 

155112. 

159828. 

1206 

EARTH  SENSOR 

4 

9.8 

6.5 

.10 

1 04434.! 

61112. 

519317. 

368229, 

1318 

REACTION  WHEEL 

4 

19.5 

10.5 

.25 

93442.1 

87126. 

165206. 

131789. 

1901 

CONTROL  ELECT. 
STAR  SENSOR  ASSY 

5 

10.3 

26  .5 

2.00 

4301851.1 

3347828. 

1159704. 

3277148. 

2115 

4 

23.0 

3.0 

.10 

329587.1 

103230. 

627363, 

1162101. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UN  IT 
WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

829 

THRUSTER 

18 

.6 

0.0 

.10 

18323.1 

91143. 

138514. 

133992. 

84  2 

THRUSTER 

6 _ 

. 1.0  . 

0.0 

.10 

15893. L 

44132. 

72750. 

68215. 

DATA 

idenT 

PROCESSING  AND  INSTRUMENTATION 

UNIT 

TYPE  NO..  WEIGHT 

UNIT 

POWER 

DDTE 

FACTUR 

0.=-.  COST" 
13  48705.1 

T.E.  COST 

VEHICLE 
PROO.  COST 

VEHICLE. 
ENG.  COST 

109 

GEN  PURP  PROCESR 

2 

18  .0 

20.0 

.50 

185454. 

368091, 

528394. 

209 

DIGITAL  TELEMETRY 

4 

13.5 

14.0 

.50 

29  8074  9.1 

112621. 

589372. 

2101985. 

430 

COMMAND  DIST  UNIT 

3. 

: 26.0  . 

4 .8 

.50 

6157225.1 

191209. 

784028- 

*776539. . 

COMMUNICATIONS 


IDENT 

TYPE 

NO. 

; UNIT 
WEIGHT 

. JNIT 
POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

103 

BASEBND  ASSY  UNIT 

2 

2.0 

.5 

.25 

12410, f 

6 8 50. 

41050. 

12506. 

203 

ANTENNA 

2 

10.4 

0.0 

1.00 

462041.! 

268784. 

128713, 

201169. 

221 

ANTENNA 

2 

5.B 

' 0.0 

1.00 

2 68220.1 

182284.1 

84017..  .. 

. 125488. 

326 

TRANSMITTER 

2 

8.0 

25.0 

.25 

1 00358,1 

34419. 

199245. 

101132. 

345 

TRANSMITTER 

Z 

13.0 

130.0 

.25 

L 42  70  2 ,! 

50553. 

267209. 

143802. 

401 

RECEIVER 

2 

3.9 

6.3 

.25 

21407.1 

10529. 

45503. 

21652. 

424 

RECEIVER 

3 

5.0 

■ 3.0 

.25 

5 8 064*1 

34046. 

145008.  .. 

72208*. 

503 

COMMAND  SIG  CONQ 

2 

1.5 

.9 

1.00 

20153.1 

30796. 

33728. 

8775. 

509 

COMMAND  SIG  COND 

1 

10.7 

15.0 

1.00 

81652.1 

81652. 

34458. 

19573. 

612 

DIPLEXER  ASSY 

2 

3 .0 

0 .0 

1 .00 

62386.? 

25814. 

31248. 

27162. 

S< 


NC5-1-2  TV  BCST-?' 


ELECTRICAL  POWER 

IOENT  TYPE 
275  BATTERY  ' 


„ UNIT  UNIT  DDTE  VEHICLE  VEHICLE 

NO*  WEIGHT  POWER  FACTOR  D.E.  COST  T.E.  COST  PROD.  COST  ENG.  COST 
* 100.0  0.0  .10  269075.1  103519.  369777.  *8*339. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


IE 

ARRAY 
i HARNESS 
iL  CONTROL 
CONVERTERS 
■ SION  FEED  SYS 
URE 

CONTROL  UNITS 
ARRAY  DRIVE 
ITE  ADAPTER 


PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


6500.0 


DDTE 

FACTOR 

0 . IE « ' COST 

T.E.f  COST 

VEHICLE 
PROD,  COST 

VEHICLE 
ENG.  COST 

1 .00 

*028*83. 

1500773. 

3105061. 

965669. 

1.00 

825983. 

*85912, 

532*25. 

197997, 

1.00 

2039389. 

370663. 

261552. 

*88862. 

0.00 

0.1 

0. 

0. 

0. 

1.00 

17091*3. 

796920. 

5*9602. 

2898**. 

1.00 

36*1322. 

6668955. 

3**9*7*. 

2071*12. 

.50 

3*35901"., 

33900*. 

701392. 

823620. 

1.00 

2<*18955. 

1592**1. 

16*7360. 

579851. 

1.00 

353905.: 

369939. 

72108. 

8*835. 

- 

O 

-O 


TOTAL  SATELLITE  WEIGHT12100.0 


I • 


IOI-ll/\ 


SPACECRAFT  COST  MODEL 


NP 1-1-2  HEAO-D 


(MILLIONS  OF  1977  DOLLARS! 


-DDT  + E- 


■RECURRING- 


SUBSYSTEM  COST 

DESIGN 

TEST  AND 

TOTAL 

PRODUCTION 

FAB  AND  - 

TOTAL 

ENGINEERING 

EVALUATION 

DDT*E 

ENGINEERING 

ASSEMBLY 

RECURRI 

STRUCTURE 

18. 2 

3.8 

22.0 

12.6 

7.0 

19.8 

THERMAL  CONTROL 

1,6 

a A 

2.0 

1.1 

.9 

2.1 

ELECTRICAL  POWER 

7,6 

2,7 

10.5 

6.0 

10*6 

16.8  v 

COMMUNICATIONS 

1.5 

.6 

2.1 

1.8 

1.6 

3.4 

DATA  HANDLING 

15.0 

,9 

16.0 

23. 8 

2.8 

26.5 

STABILITY  AND  CONTROL 

4.2 

1,6 

5,8 

A.  A 

3.4 

7,8 

AUXILIARY  PROPULSION 

2.3 

1.3 

3.6 

2.3 

3.2 

5.5 

SPACECRAFT 
MISSION  EQUIPMENT 

50.7 

11.3 

62.0 
11. A 

52.2 

29.7 

81.9 

17.8 

SATE  L LITE 

Qualification  unit<s 

GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


3o  6 
4.6 


99.7 


TOTAL  SATELLITE 


01.5 


107,9 


AVERAGE  UNIT  COST  < 3 SATELLITES) 


36,  0 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


VU-loX 


NP1-1-2  HEAO-D 


* * * * ASSEMBLY  DESCRIPTIONS  * ♦ * * 


STABILIZATION  AND  CONTRCL 

I CENT  TYPE 
1322  REACTION  WHEEL 

iff!  Kkffi  mm ASSY 

2203  CONTROL  ELECTRNCS 


NO. 

1 

2 

1 

2 


UNIT  UNIT  DOTE 
WEIGHT  POWER  FACTOR  D.E.  COST 
31.0  10*0  1.00  98701. 

1.6  1,0  1.00  61349 » 

15.4  15.6  1.00  1172826. 

7.1  62.0  1.00  1154954. 


T.E.  COST 
39694, 

aSJioSt 

749743. 


VEHICLE 
PROO.  COST 
21447. 
32645. 
315942. 
429049. 


VEHICLE 
ENG.'  COST 
23153. 
„28313. 
275122. 
533024, 


AUXILIARY  PROPULSION 

I DENT  TYPE 
829  THRUSTER 
834  THRUSTER 


UNIT  UNIT  DOTE 
Ng.  WEIGHT  POWgR  FACTOR 

4 1 7 !l  llO 


D.E,  COST 
15066. 
11440. 


T.E.  COST 
62143. 
25095. 


VEHICLE 
PROD,  COST 
99239. 
41909. 


VEHICLE 
ENG.  COST 
93676. 
41743. 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE  lNIT  UNIT 

203  DIGITAL  TELEMETRY 
345  TAPE  RECORDER 
403  CDU 


NO. 

2 

3 

,1 


DOTE 

WEIGHT  POW|R  FACTOR 

25.0  ltoo 
7.5  .40 


8.9 

16.8 

12.3 


■WsiSBI 

499633. 

5918273. 


U*umi 

583549. 

19128, 


VEHICLE 
PROD.  COST 
204263. 
408520. 
39022. 


VEHICLE 

imwv 

316890. 

2756107. 


COMMUNICATIONS 
I DENT  TYPE 

ffl  gftiisas  ASSY  UNIT 
m TgsaiaiTTig 

401  RECEIVER 

503  COMMAND  SIG  COND 

603  DIPLEXER 


NO. 

1 

2 


1 

2 

1 


mh  p»ti 


;ht 
2,0 
10.4 


.5 

0.0 


\:i  i ill  1: 


3.9 

1.5 

3.1 


6.3 

• 9 

1.0 


FggfSR 

1.00 

1.00 


i;88 

1.00 


D.!E.  COST 
44622. 
462041. 

ami: 

um: 

57409. 


T.E.  COST 
16117. 
268784. 
47779. 
49590. 
24775. 
30796. 
15451. 


HdirShST 


30515. 

89644. 

mil: 

Hill: 

18568. 


EN 


10467  # 
213237. 

iKii: 

l»H: 

13467. 


VII-/0  3 


NP1-1-2  HEAO-O 


ELECTRICAL  POWER 

I DENT  TYPE 
260  BATTERY 


UNIT  UNIT 
NO.  WEIGHT  POWER 
2 47.5  0.0 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME  WEIGHT 

SOLAR  ARRAY  152.5 

WIRING  HARNESS  687  .8 

THERMAL  CONTROL  126.3 

POWER  CONVERTERS  0.0 

PROPULSION  FEED  SYS  137.6 

STRUCTURE  443.6 

POWER  CONTROL  UNITS  124.4 

SOLAR  ARRAY  DRIVE  25,3 

SATELLITE  ADAPTER  320.7 

PROPELLANT  WEIGHT  290.1 

MISSION  EQUIP  WEIGHT  9300.0 


DDTE 

VEHICLE 

VEHICLE 

FACTOR 

D«£.  COST 

T.Eo  COST 

PROD.  COST 

ENG.  COST 

.10 

61962. 

36770. 

132719. 

115421. 

IPS 

DDTE 

VEHICLE 

VEHICLE 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

1.00 

1012410. 

240820. 

520522. 

237492. 

1.00 

2091192. 

1230213. 

1408224. 

490553. 

1.00 

956246, 

291511. 

222093. 

224317. 

0.00 

0. 

0. 

0. 

0. 

1.00 

1334GC7. 

857673. 

617940. 

312932. 

1.00 

9295189. 

1932368. 

1044181. 

2180471. 

1.00 

1416832. 

430881. 

465665. 

332830. 

t:88 

893061. 

456596. 

493455. 

209495. 

517703. 

360381, 

97873. 

121443. 

TOTAL  SATELLITE  WEIGHT11889 .0 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION' AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  HITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

OATA  PROCESSING  AND  INSTRUMENTATION 


CONFIGURATION  - - SPECIAL- PURPOSE  PROCESSOR  (OTUI 

UNIFIEC  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
SHUNT  ANO  OISCHARGE  REGULATION  - PAODLE  MOUNTED  SOLAR  ARRAY 


COMMUNICATIO  NS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING 
CONFIGURATION  - 

MISCELLANEOUS  INFORMATION 


- CYLINDRICAL 


APOGEE  = 250. 

BOL  POWE  f a 2697. 


NUMBER  OF  QUAL  UNITS  « 0 
ARRAY  AREA  a 219.0  SQ  FT 


BATT  CAP  * 66.  AMP-HP 


VII- 1 om 


SPACECRAFT  COST  MODEL 


NP1-1-3  HEAC-E 
< MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

DESIGN 

ENGINEERING 

DDT+E 

TEST  AND 
EVALUATION 

TOTAL 

DOT+E 

PRODUCTION 

ENGINEERING 

-RECURRING- 
FAB  ANO 
ASSEMBLY 

STRUCTURE 
THERMAL  CONTROL 

18.2 

1*6 

3.8 

22.0 

2.0 

10.5 

O 4 

17.5 

8.9 

ELECTRICAL  POWER 
COM  MU NIC AT I CNS 

7.8 
1.  5 

2.7 

_ ft 

X*  6 
8oi 

1.2 

13.8 

DATA  HANDLING 
STABILITY  AND  CONTROL 

15.0 

4.2 

.9 

1*6 

c • X 
16.0 
5.8 
3.6 

2*3 

30.5 

c 7 

2.0 

3.6 

AUXILIARY  PROPULSION 

2.3 

1.3 

3 « ( 

3.1 

4.3 

4.2 

- SPACECRAFT 

MISSION  EQUIPMENT 

SO. 7 

11.3 

62.0 

11.4 

68*7  • 

37*  9 

SATELLITE 

QUALIFICATION  UNITCS) 

73.3 
n _ a 

iSE  (AGE) 

U 9 U 

* c. 

.AUNCH  SITE  SUPfORT 

*3.  D 

ION  TRACT  OR  FEE 

4.6 

TOTAL  SATELLITE 

81.  5 

AVERAGE  UNIT  COST  < 

4 SATELLITES) 

OTAL  SATELLITE  DOT+E  AND 
RECURRING  COST 


TOTAL 

RECURRING 


26*3 
2*  a 
21.9 
4.3 
34.1 
10.0 
7.2 


1Q6.7 

22.1 

129. a 


3.1 

7*7 


139.5 

34.9 

221.1 


NPl-1-3  HEAC-E 


* * * * 


ASSEMBLY  DESCRIPTIONS  * * * * 


j 

<> 

ON 


STABILIZATION  AND  CONTROL 

I DENT  TYPE 
1322  REACTION  WHEEL 
1601  VALVE  [RIVER  ASSY 
1815  EARTH  SENSOR 
2203  CONTROL  ELECTRNCS 


NO. 

1 

2 

1 

2 


AUXILIARY  PROPULSION 

IDENT  TYPE  NO, 

829  THRUSTER  12 

834  THRUSTER  4 


DATA  PROCESSING  ANO  INSTRUMENTATION 
IDENT  TYPE  NO,  UNIT  UNIT 

III  tapeTrecorderETRY  ! 

403  CDU  1 


UNIT 

HEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

O.E.  COST 

31.0 

10.0 

1.00 

98701. 

1.6 

1.0 

1.00 

61349. 

15.4 

15.6 

1.  00 

1172826. 

7.1 

62.0 

1.00 

1154954. 

UNIT 

HEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

O.E.  COST 

• 6 

0.0 

• 10 

15068. 

.7 

• 1 

.10 

11440. 

ODTE 

HEIGHT  POWER  FACTOR  O.E.  COST 
8.9  3.0  .40  2432527. 

16.8  25.  0 1.  00  499633. 

12.3  7.5  .40  5918273. 


T COMMUNICATIONS 


IDENT  TYPE 
103  BASE9N0  ASSY  UNIT 
203  ANTENNA 
306  TRANSMITTER 
312  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 


UNIT 

UNIT 

ODTE 

40. 

HE  IGHT 

POWER 

FACTOF 

D.E.  COST 

1 

2.0 

.5 

1.00 

44622. 

2 

10.4 

0*0 

1.0  0 

462041. 

2 

2*1 

10. 9 

1.00 

101507. 

2 

2.2 

15.3 

1.0  0 

105063. 

1 

3.9 

6.3 

1.00 

77256. 

2 

1.5 

.9 

1.0  0 

20153* 

1 

f 

3.1 

1. 0 

1.00 

5740  9. 

T.E.  COST 
39694. 
51402. 
296104. 
749743. 


T.E.  COST 
62143. 
25095* 


T.E.  COST 
55624. 
583549. 
19128. 


T.E.  COST 
16117. 
268784. 
47779* 
49590. 
24775. 
30796. 
15451* 


VEHICLE 
PROO.  COST 
20529. 
31248. 
302424. 
4106  92. 


„ VEHICLE 
PROD.  COST 
90213. 
41476. 


VEHICLE 
PROO.  COST 
202150. 
391041. 
38618. 


VEHICLE- 
PROD.  COST 
29209. 
85809. 
75393.  • 
77625. 
32378  . 
33728. 
L7773 


• VEHICLE 
ENG.  COST 
23660. 
26711. 
281138. 
502857. 


VEHICLE 
ENG.  COST 
90519. 
40336. 


VEHICLE  - 
ENG.  COST 
1532048. 

291956. 
2663  239. 


- VEHICLE - 
ENG.  COST 
10696* 
201169* 
44195* 
45744. 
18519. 
8775. 
-13762*- 


VI  l- JOT 


NPi-1-3  HEAO-E 


ELECTRICAL  POWER 

IDENT  TYPE 
260  BATTERY 


UNIT 

NO.  HEIGHT 
2 47.5 


UNIT 

POWER 

0.0 


ODTE 
FACTO F 
• 10 


D.E.  COST 
61962. 


T.E.  COST 
36770. 


VEHICLE 
PROD.  COST 
131346. 


VEHICLE 
ENG.  COST 
111532. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME  WEIGHT 

SOLAR  ARRAY  152.5 

WIRING  HARNESS  687.0 

THERMAL  CONTROL  126.3 

POWER  CONVERTERS  0.0 

PROPULSION  FEED  SYS  137.6 

STRUCTURE  443.6 

POWER  CONTROL  UNITS  124.4 

SOLAR  ARRAY  DRIVE  25.3 

SATELLITE  ADAPTER  320.7 

PROPELLANT  WEIGHT  290.1 

MISSION  EQUIP  HEIGHT  9300.0 


ODTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

l.flO 

1012410  . 

240320. 

498251. 

242685. 

1.00 

2091192. 

1230213. 

1347973. 

501280. 

1.0  0 

956246. 

291511. 

212591. 

229222. 

0.00 

0 . 

0. 

0. 

0. 

1.00 

13340  07. 

857673. 

591501. 

319775. 

1.00 

9295189. 

1932368. 

999505. 

2228151. 

1.  0 0 

1418832. 

430881. 

445741. 

34010  8. 

1.00 

893061. 

456596. 

472343. 

214076. 

1.00 

517703. 

360381* 

93686. 

1240  9 9. 

TOTAL  SATELLITE  WE  IGHT11 689.  0 


3<>hW\ 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

PP  H~  4- fi  P/LSX' 


SUBSYSTEM  CONFIGURATIONS 


STABILIZATION  AND  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOFRCPELLANT 

DATA  PROCESSING  ANO  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTU ) 

COMMUNICATIONS 
CONFIGURATION  - 


ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING  ' 
CONFIGURATION  - 


SEPARATE  UPLINK  ANC  DOWNLINK 
SHUNT  - BOGY  HOUNTEO  SOLAR  ARRAY 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  =100010. 
BOL  POWER  = 212. 


NUMBER  OF  DUAL  UNITS -=  0 
ARRAY  AREA  = 65. 0 SQ  FT 


BATT  CAP  = 30.  AMP-HR 


i / <*4-^ 

/ Jr 


SPACECRAFT  COST  MODEL 


NP1-1-4A  V LBI 
(MILLIONS  OF  1977  DOLLARS) 


DDTf E 

DESIGN  TEST  AND 

SUBSYSTEM  COST  ENGINEERING  EVALUATION 


STRUG  TURE 

3.8 

1.2 

THERMAL  CONTROL 

1*0 

1 . 4 

ELECTRICAL  POWER 

2.8 

1.4 

COMMUNICATIONS 

.7 

.7 

OATA  HANDLING 

6.0 

. 3 

STABILITY  AND  CONTROL 

2.7 

. 8 

AUXILIARY  PROPULSION 

1.5 

.7 

spacecraft 

18  • 5 

6.4 

MISSION  EQUIPMENT 


SATELLITE 

QUALIFICATION  UNITCSI 
GSE  (AGE) 

LAUNCH  SITE  SUPFORT 
CONTRACTOR  FEE 


. - TOTAL  SATELLITE 


....  AVERAGE  UNIT  COST  ( 2 SATELLITES) 


RECURRING 


TOTAL 

PRODUCTION 

FAD  AND. 

TOTAL 

DDT  + E 

ENGINEERING 

ASSEMBLY 

RECURRING 

5.0 

1.5 

1.4 

3.  0 

2.  4 

• 4 

.3 

.7 

4.2 

1.3 

3.  0 

4.4 

1.4 

. 3 

.6 

.9 

6.  2 

2.4  . 

.6 

3.  0 

3.4 

1.2 

1.1 

2.3 

2.  2 

. 8 

1.3 

2.1 

24.9 

8.0 

8.3 

16.3 

4.  0 

3.8 

28.9 

20.0 

0.0 

1.7 

.7 

1.9 

1.2 

32.4 

22.0 

11.0 

TOTAL  SATELLITE  DOT  + E AND 
• RECURRING  COST 


54.4 


0 f /-U/N  . 


NP1-1-4A  VLBI 


* * * * ASSEMBLY  DESCRIPTIONS  * * *.  * 
STABILIZATION  AND  CONTROL 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELEC TRNCS 
003  EARTH  SENSOR 

NO. 

1 

1 

1 

1 

2 

UNIT 
WE  IGHT 
1.6 
.3 
2.  8 
7.4 
1.3 

UNIT 
POWER 
5.9 
. 0 
0.0 
3.5 
0.0 

DOTE 
F ACT O P 
1.  00 
1.  00 
1.0  0 
1.00 
1.00 

O.E.  COST 
165  (34. 
116150 . . . 
77256. 
1071594. 
142702. 

T.E.  COST 
15851. 
14519. 
15934. 
447818. 
55025  . 

VEHICLE 
PROD.  COST 
23116, 
16686. 
15309. 
261167 , 
73298. 

VEHICLE 
ENG.  COST 
33132, 
23206. 
15435. 
214097. 
68414. 

AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER  - 

NG. 

8 

UNIT 

WEIGHT 

.7 

UNIT 

POWER 

.1 

DOTE 

FACTOR 

.10 

D.E.  COST 
13754. 

T.E.  COST 
45762. 

VEHICLE 
PROD.  COST 
76302, 

VEHICLE 
ENG.  COST 
72945. 

DATA  PROCESSING  AND  INSTRUMENTATION 

T nr»  -r  -rw^r-  UNIT  UNIT 

IDENT  TYPE  NC.  WEIGHT  POWER 

203  DIGITAL  TELEMETRY  i 8.9  3.0 

403  COMMO  CECOD  + DISTR  1 2.3  7.5 

ODTE 
FACTOR 
1.  00 
1,  00 

D.E.  COST 
823441. 
269626  7* 

T.E.  COST 
139061. 
47819. 

VEHICLE 
PROD.  COST 
159823. 
54958. 

VEHICLE 
ENG.  COST 
164518. 
538695. 

COMMUNICATIONS 

IDENT  TYPE 
206  ANTENNA 
227-  ANTENNA 
398  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 

NO. 

1 

1 

1 

1 

2 

UNIT 
WEIGHT 
1.5 
. 8 
2.1 
3.9 
1.  5 

UNIT 

POWER 

0.0 

0.0 

16.0 

6.3 

.9 

DOTE 
FACTOR 
1.  0 0 
1.  00 
1.00 
1.0  0 
1.00 

O.E.  COST" 
130  270. 
74525. 
136863. 
77  256. 
20  153. 

T.E.  COST 
174226. 
110  29  0 . 
168631  . 
24775. 
30796. 

. ..  VEHICLE 
PROD.  COST 
33296. 
20  2 84. 
69808. 
35975. 
37476. 

. VEHICLE 
ENG.  COST 
26027. 
14890. 
27344. 
15435. 
9662* 

, A f*** 

/ L ^ 


NP1-1-4A  V L8I 


ELECTRICAL  POWER 

IDENT  TYPE 
227  BATTERY 


UNIT  UNIT  DOTE 

NO.  WEIGHT  POWER  FACTOR 
2 30.4  0.0  .10 


D.E.  COST  T.E.  COST 
32  587.  26634  . 


VEHICLE  VEHICLE 

PROD.  COST  ENG.  COST 
97235.  63042. 


EJUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


DOTE 

VEHI  CLE 

VEHICLE 

NAME 

WEIGHT 

FACTOR 

D.E.  COST. 

T.E.  COST 

PROD.  COST 

ENG.  COST 

SOLAR  ARRAY 

32.  1 

1.00 

43  2598. 

56886. 

1307  74, 

86430. 

WIRING  HARNESS 

65.8 

1.  00 

285813. 

168139. 

204704. 

57103. 

THERMAL  CONTROL 

25.4 

1.00 

603593. 

98261  0. 

92429. 

120594. 

POWER  CONVERTERS 

15.9 

1.00 

590016.  . 

367568. 

211246. 

117881. 

PROPULSION  FEEO  SYS 

64.9 

1.00 

85  3333. 

482665. 

369859. 

170490. 

STRUCTURE 

162.  3 

1.00 

2096761, 

822087. 

472465. 

418918. 

POWER  CONTROL  UNITS 

97.2 

1.00 

320459. 

372969. 

428701. 

64025. 

SATELLITE  AOAPTER 

55.4 

1.  00 

11638  0*... 

49488. 

37266. 

23252. 

PROPELLANT  WEIGHT 

68.  0 

MISSION  EQUIP  WEIGHT 

750.  0 

f 

.TOTAL  SATELLITE  WEIGHT  1454.9 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
<HPt- 1-  4- B VAS 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR 


COMMUNICATIONS 

CONFIGURATION  - - SEPARATE  UPLINK 


t DTU) 
AND  DOWNLINK 


ELECTRICAL  POWER  ' ' 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 

.M1S55b^I0^3^0RB*I5SgER  OF  QUAL  UNITS  - 0 
375* 


BOL  POWER 


ARRAY,  AREA  » 116.0  SQ  FT  BATT  CAP  - 24*  AMP-HR 


j(y 


cn-i//\ 


SPACECRAFT  C 


MODEL 


BI-B 

DOLLARSI 


-RECURRING-** 
FAB  AND 


TOTAL 

PRODUCTION 

FAB  AND 

TOTAL 

DDT+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

5 .7 

1.5 

2.3 

3.0 

1.0 

• 3 

.3 

.7 

4.7 

1.5 

3.0 

4.5 

.9 

.3 

*5 

.6 

6.1 

2.3 

.6 

2.9 

3 .8 

1.2 

1.2 

2.4 

2 .2 

.7 

1.1 

1.8 

24.5 

7.9 

9.0 

16.9 

, 4.0 

,3.8 

28.5 

20.7 

0 .0 

1 .8 

.7 

1.8 

1.2 

32.1 

22.7 

ii«3 

54*7 


NP1-1-4B  VLBI-B 


* * * * ASSEMBLY  DESCRIPTIONS  * * ♦ * 


STABILIZATION  AND  CONTROL 

ID  ENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELECTRNCS 
806  EARTH  SENSOR  ASSY 


AUXILIARY  PROPULSION 

I DENT  TYPE 
834  THRUSTER 


' 

UNIT 

UNIT 

DOTE 

NO. 

HEIGHT 

POWER 

FACTOR 

1 

1.6 

5.9 

1.00 

1 

• 3 

.0 

1.00 

1 

2.6 

0.0 

1.00 

1 

7.4 

3.5 

1.00 

1 

4.1 

1.0 

1.00 

UNIT 

UNIT 

DDTE 

NO* 

1 


HEIGHT 
.7 


PQ  W|R 


FACTOR 
• 10 


165834. 
116150. 
77256. 
1071594. 
3 57242. 


D.E,  COST 
10283. 


DATA  PROCESSING  AND  INSTRUMENTATION 

no;  h8iJht  pSDH  fa2T6r  D.E.  COST 

1 hi  h%  1:88  2 !»«*:■ 


IDENT  TYPE 

m mwhzimmi 


.E.  COST 
15851. 
14519. 
15984. 
447818. 
90176.’ 


T.E,  COST 


. UUj  I 

14762. 


T.E.  COST 

mm: 


VEHICLE 
PROD.  COST 
23116. 
16686. 
15309. 
261167. 
108233. 


VEHICLE 
PROD.  COST 
13083. 


prISMt 

im  i: 


VEHICLE 
ENG.  COST 
33132. 
23206. 
15435. 
214097. 
71375. 


VEHICLE 
tN^rCOST 


IRQ*, 


mm: 


COMMUNICATIONS 

IOENT  TYPE  NOi 

206  ANTENNA  1 

227  ANTENNA  1 

342  TRANSMITTER  1 

401  RECEIVER  1 

503  COMMAND  SIG  CONO  Z 


UNIT 

HEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  C0S1 

VEHICLE 
ENG.  COS' 

1*5 

0.0 

1.00 

86846*. 

43556. 

19978. 

17351. 

• 8 

0.0 

1.00 

49684.: 

27572. 

2170. 

9926. 

3 ,0 

70.0 

1.00 

177223. 

37296. 

6800. 

35408. 

3.9 

6.3 

1.00 

77256. 

24775. 

5975. 

.,15435* 

1*5 

.9 

1.00 

20153. 

30796. 

7476. 

9662. 

NP1-1-4B  VLBI-9 


ELECTRICAL  POWER 

IDENT  TYPE 
221  BATTERY 


UNIT  UNIT  DOTE 

NO.  WEIGHT  POWER  FACTOR  O.E.  COST 

2 25.3  0.0  .10  27169, 


VEHICLE  VEHICLE 
T.E.  COST  PROD.  COST  ENG.  COST 
23363.  85293,  52559. 


aUIPHENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME  WEIGHT 
SOLAR  ARRAY  57.0 
WIRING  HARNESS  65.0 
'THERMAL  CONTROL  ' .35.2 
POWER  CONVERTERS  15,9 
PROPULSION  FEED  SYS  65.6 
STRUCTURE  284.5 
POWER  CONTROL  UNITS-  62.4 
SATELLITE  ADAPTER  ;65.6 

PROPELLANT  WEIGHT  l72.8 
:r‘HISSICN  EQUIP  WEIGHT  750.0 


OOTE 

FACTOR 

D.E,  COST 
648883. 

T.E.  COST 

VEHICLE 
ROD.  COST 

VEHICLE 

eK!s^i! 

1.00 

96811. 

222555. 

1.00 

282863, 

166404. 

202591. 

56514, 

1.00 

504913.- 

122591. 

111868. 

100878. 

1.00 

590016. 

367568, 

211246, 

117881. 

1.00 

899590. 

486643. 

372907. 

179732. 

1.00 

2081683. 

1324698. 

761322. 

415906. 

1.00 

447377,, 

287787. 

330790. 

09383. 

1.00 

134358.' 

53107.  . 

41139* 

26844, 

;mA;t^SAt£iri  t Of  f 6H 


0//-I/A 


NL1-1-6  SQ/T  LNDR 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


ODTE 

VEHICLE 

VEHICLE 

NAME  • 

WEIGHT 

FACTOR 

0 »£,  CCST 

T.E,  COST 

PROD.  COST 

ENG,  COST 

NUCLEAR  POWER  UNIT 

525.0 

1.00 

4649079. 

14123328. 

9017745. 

0. 

WING  HARNESS 

381,9 

1.00 

1269753, 

746974, 

1010461. 

0, 

THERMAL  CONTROL 

65  .5 

1.00 

844268. 

186774. 

178747. 

0. 

POWER  CONVERTERS 

0.0 

0.00 

0. 

0. 

0. 

o« 

PROPULSION  FEED  SYS 

69,7 

1.00 

876678, 

509744. 

434009. 

0. 

STRUCTURE 

806.3 

1.00 

3226447. 

3211214. 

2050583. 

0. 

SATELLITE  ADAPTER 
PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 

TOTAL  SATELLITE  WEIGHT 

178,1 
164  • 2 
1000.0 

3320.6 

1.00 

31402  3, 

105859, 

81989, 

0* 

SPACECRAFT 


1 MODEL 


DTCTR 

DOLLARSl 


TOTAL 

PRODUCTION 

-RECURRING — ■ 
FAB  AND- 

TOTAL 

DDT+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

3,4 

1.9 

1.6 

3.4 

« 5 

.3 

.3 

« 6 

2.3 

1*4 

2.2 

3.7 

i.  0 

• 6 

.9 

1.6 

3.4 

2.7 

1.4 

4.1 

5.1 

2.8 

2.5 

5.4 

1.4 

1.1 

1.3 

2.4 

17.2 

10.9 

10.3 

21.2 

21.6 

26.8 

38.8 

47.9 

0.0 

1.4 

1.0 

1*3 

1.  5 

41.5 

50.5 

16.8 

92.0 

NPi-i-5  GW  DTCTR 


* * * * ASSEMBLY  DESCRIPTIONS  * * 


STABILIZATION  AND  CON1ROL 

I DENT  TYPE  N< 

1303  REACTICN  WHEEL 
1601  VALVE  DRIVER  ASSY 
1815  EARTH  SENSOR 
2203  CONTROL  ELECTRNCS  ; 


UNIT  UNIT  DOTE 


1.00 

1.00 

1.00 

1.00 


NO. 

HEIGHT 

POWER 

1 

5.1 

.3 

1 

- 1.6 

1.  0 

1 

15.4 

15.6 

1 , 

7.1 

62.  0 

D.E.  COST 
100166. 
55145. 
1172826. 
1038161. 


T.E.  COST 
40360 . 
30236. 
29610  4. 
441025. 


VEHICLE 
PROD.  COST 
21878. 

• 18136. 

315942. 
238360. 


VEHICLE. 
ENG.  COST 
23497. 
12936* 
275122. 
243532. 


AUXILIARY  PROPULSION 

IDENT  TYPE 
- 818  THRUSTER 
834  THRUST  IR 


UNIT  UNIT  DOTE 

NC.  HEIGHT  POWER  FACTOF  O.E.  COST 
12  --  .4  0.0  .10  11717. 

2 .7  .1  .10  10283. 


DATA  PROCESSING  AND  INSTRUMENTATION 

tfi  pmftp v K§*  M*i®5T  factor  O.E.  COST 

iSi  n£RITAL  TELEMETRY  2 8.9  3,0  1.00  445897. 

403  cou  1 12.3  7.5  1.00  1410976.- 


COMMUNICATIONS 
IDENT  TYPE 

m ssfisss  Assr  unit 

306  TRANSMITTER 
312  TRANSMITTER 

5§3  COMMANtPsiG  COND 
603  DIFLEXER 


UNIT  UNIT  ODTE 
NO.  HEIGHT  POWER  FACTOF  O.E.  COST 


2.0  .5 

.8  0.  0 

2.1  10.9 

2.2  15.8 

3.9  6.3 


1.00 
1.00 
1.00 
1.0  0 
1.00 
1.00 
1.00 


4462  2. 
55273, 
91242. 
94439. 
77256* 
20153. 
57409., 


T.E.  COST 
47802. 
14762* 


T.E.  COST 
139061* 
- 47819. 


T.E.  COST 
16117. 
46873. 
28105. 
29171. 
24775. 
30796. 
15451. 


VEHICLE 
PROD.  COST 
75994. 
23283. 


VEHICLE 
PROD.  COST 
270487. 
51673,  - 


VEHICLE 
PROD.  COSt 
30515. 
13732. 
43757. 
45052. 
33825. 
35236. 
-1856  8.- 


VEHICLE 
ENG.  COST 
72844.- 
26809. 


VEHICLE , 
ENG.  COSt 
205786. 
330988*  ■ 


- VEHICLE » 
ENG.  COSt 
10467. 
25509. 


NPi-1-5  GH  CTCTR 


ELECTRICAL  PONER 

IDENT  TYPE 
213  BATTERY 


UNIT  UNIT  DOTE 

NO.  HEIGHT  POWER  FACTOR  D.E.  GOST 

2 13.5  0.  0 .10  21490. 


T.E.  COST 
14824. 


VEHICLE 
PROO.  COST 
53505. 


VEHICLE 
ENG,  COST 
40032. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


DOTE 

VEHICLE 

VEHICLE 

NAHE 

WEIGHT 

FACTOR 

D.E.  COST  : 

T.E.  COST 

PROD.  COST 

ENG.  GOST 

SOLAR  ARRAY 

32.4 

1.00 

344758. 

57379. 

124021. 

80874. 

WIRING  HARNESS 

24.  2 

1.00 

122377. 

71993. 

62410. 

28707. 

THERMAL  CONTROL 

21.6 

1.0  0 

226613. 

88037, 

79044. 

5315  9. 

POWER  CONVERTERS 

- 0.  C 

0.00 

0 « 

0* 

0. 

0. 

PROPULSION  FEED  SYS 

32.0 

1.00 

524420. 

26100  8. 

2024  62. 

123019. 

STRUCTURE 

67.4 

1.  0 0 

12022  35. 

389500. 

210472. 

282021. 

POWER  CONTROL  UNITS 

47.  8 

1.00 

573305. 

246237. 

266115. 

134486. 

SOLAR  /RRA\  DRIVE 

■ 5.4 

1.0  0 

313421.  . 

122861. 

132779, - 

73523. 

SATELLITE  ADAPTER 

23.6 

1.00 

37565. 

22746. 

21269. 

8812. 

PROPELLANT  WEIGHT 

27.3 

MISSION  EQUIP  WEIGHT 

250 . 0 

..  . 

— TOTAL  SATELLITE  HEIGHT  635*7 


O'CMIA 


**  SATELLITE  SYSTEMS  COST  MODEL  *# 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

*ND  instrumentation 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 


ELECTRICAL  POWER 
CONFIGURA 


TION  - - SHUNT  .-  BODY  MOUNTED  SOLAR  ARRAY. 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL  . 

MISCELLANEOUS  INFORMATION 

APOGEE  * 280.1  NUMBER  OF  DUAL'  UNITS  ■ 0 

BOL  POWER  ■ 3A6*!  ARRAY.  AREA  « 114.0  SQ  FT 


BATT  CAP  i'V‘8.  AHP-HR 


Vii-ixi 


SPACECRAFT  COST  MODEL 


NP 1-1-6  GP  BfC 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

DESIGN 

ENGINEERING 

ODT+E 

TEST  AND 
EVALUATION 

"total 

DDT+E 

production" 

ENGINEERING 

-RECURRING  — 
FAB  AND 
ASSEMBLY 

TOTAL  , 
recurring 

STRUCTURE 
THERMAL  CONTROL 

3.7 

• A 

1.9 

*2 

5.6 

. 6 

1.5 

2.2 

3.7 

ELECTRICAL  POWER 

3.  3 

1.2 

4-5 

• c 

1 A 

• o 

O A 

- • -*  , 

COMMUNICATIONS 

.6 

• 2 

.8 

6.1 

d • O 
c 

4 o 0 

DATA  HANDLING 

5.9 

• 3 

• c 

• 5 

A 

» f 
a n 

STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

3.0 

1.3 

.8 

.7 

.3.6 

2.0 

C*  J 
1.2 
© 8 

• 0 
1.2 
1.2 

3 • U 
2.6 
1.9 

SPACECRAFT 
MISSION  EQUIPMENT 

18.3 

5.1 

23.6 

35.5 

7.6 

8.6 

16.2 

33.7 

SATELLITE 

QUALIFICATION  UNITCS) 

58.9 

0.0 

69.9 

GS E (AGE) 

1.7 

LAUNCH  SITE  SUPPORT 

- 7 

CONTRACTOR  FEE 

1.8 

0 V 
1.2 

TOTAL  SATELLITE 

62.6 

51.8 

AVERAGE  UNIT  COST  { 

e.  6Mfcl.HI 

25.0 

TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


116*2 


NP 1-1-6  6p  B/c 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


IOENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  EL ECTRNCS 
606  EARTH  SENSOR  ASSY 


NO* 

1 

1 

1 

1 . 
1 


UNIT  UNIT  ODTE 
WEIGHT  POWER  FACTOR 
1.6  5.9  1.00 

*3  .0  1.00 

2.8  0.0  1.00 

7.4  3.5  1.00 

4.1  1,0  1.00 


O.E.  COST 
165834.’ 
116150. 
77256. 
1071594. 
357242,. 


T.E.  COST 

15851.1 

14519.1 
15984. 

447818.! 

90176.1 


VEHICLE 
PROD.  COST 
23116. 
1668  6.. 
1530  9. 
261167. 
108233., 


VEHICLE 
ENG.  COST 
33132.- 
23206. 
15435. 
214097. 
71375.1 


AUXILIARY  PROPULSION 

IOENT  TYPE 
834  THRUSTER 


NO. 

8 


UNIT  UNIT  DOTE 

WEIGHT  POWER  FACTOR  D.E 
.7  .1  ,10 


• COST 
13754, 


T.E.  COST 
45762.1 


VEHICLE 
PROD.  COST 
76302. 


VEHICLE 
ENG.  COST 
72945. 


DATA  PROCESSING  AND  INSTRUMENTATION 

IOENT  TYPE  NO.  y-IT~  UNIT 

203  DIGITAL  TELEMETRY  1 
, 403  COMMO  DECOD  + DIS  TR  1 


DDIE 

WEIGHT  POWER  FACTOR  D.E.  COST  T.E.  COST 
8.9  3.0  1.00  805967.  139061. 

2.3  7.5  , 1.00  ,2644751.  47819.- 


TJi.  . COMMUNICATIONS 

VJ  IDE  NT  TYPE 

103  BASE8ND  ASSY  UNIT 
227  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
- 603  DIPLEXER 


UNIT  UNIT  DOTE, 
NO.,  WEIGHT  POWER  FACTOR 
1 2.0  .5  1,00 

1 .8  0.0  1.00 

1 2.1  10,9  1.00 

1 3.9  6.3  1.00 

1 1.5  .9  1.00 

.1  ! .3,1  1.0  1.00 


D.E.  COST 
44622. 
49684. 
91242. 
77256. 
18115, 
57409. 


r.E.  COST 

16117.1 

27572.1 
28105, 
24775. 

18115.1 
15451.! 


VEHICLE^ 
PROD.  COST 
159823. 
54958. 


VEHICLE.. 
PROD.  COST 
32454. 

8114. 

46538. 

35975, 

20820.* 

19748.1 


VEHICLE 
ENG.  COST 

161027., 

528403., 


VEHICLE 
ENG.  C0S1 
8915.,. 
9926. 

18230.1 
15435.. , 

3619.; 

11470.1 


E tl-l/A 


NPl-1-6  GP  BPC 


ELECTRICAL  POWER 


IDENT  TYPE 
204  BATTERY 

UNIT 

Ng.  WEIGHT 

UNIT 

POWER 

0.0 

DOTE 

FACTOR 

.10 

O.E.  COST 
11097. 

T.E . COST 
10743. 

VEHICLE 
PROD,  COST 
39220,' 

VEHICLE 
ENG.  COST 
21468., 

equipments  using  cost  estimating  RELATIONSHIPS 

NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

WEIGHT 

55.8 
62.0 

32.8 

15.9 
56.2 

275.3 

43.7 

65.7 

DOTE 
FACTOR 
1.00 
1 .00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

O.E.  COST 
641031. 
271753. 
248365.. 
590016. 
777696. 
2068866. 
426801. 
.134533* 

T.E.  COST 
94922. 
159868. 
116860. 
367568. 
432342. 
1288197. 
233652. 
52435. 

VEHICLE 
PROD..  COS! 
218213. 
194634. 
107341.1 
211246. 
331297. 
740345. 
268566. 
41175. 

VEHICLE 
ENG.'  COST 
128073. 
54294. 
49622. 
117801, 
155373. 
413345. 
85272. 
26879. 

PROPELLANT  WEIGHT 

48.6 

- 

MISSION  EQUIP  WEIGHT 

830.0 

TOTAL  SATELLITE  WEIGHT 

1554.0 

-frri-liA 


*+  SATELLITE  SYSTEMS  COST  MODEL  ♦* 
ffF  M-l'  fy.t>  y /i£jL  fC 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 
CONFIGURATION  - - SPIN 

AUXILIARY  PROPULSION 

CONFIGURATION MON  Q0 

DATA  PROCESSING  AND  INS TR 
CONFIGURATION  SPFCI 

COMMUNICATIONS 

CONFIGURATION UNIFI 

ELECTRICAL  POWER 

CONFIGURATION SHUNT 

VEHICLE  SIZING 

CONFIGURATION CYLIM 

MISCELLANEOUS  INFORMATION 
APOGEE  » 280.  NUMB 

BOL  POWER  ■ 3A6.  ARRA 


CONTROL 

ROPELLANT 

UMENTATION 

AL  PURPOSE  PROCESSOR  (DTUJ 
ED  LINK-COMMON  ANTENNAS 
-.BODY  MOUNTED  SOLAR  ARRAY 
DRICAL 

ER  OF  GUAL  UNITS  * 0 
Y AREA  - 11A.0  SO  FT  BATT  CAP 


8,  AKP-HR 


SPACECRAFT 


. AVERAGE  UNIT  COST  < 2 SATELLITES) 

TOTAL  SATELLITE  ODT+E  AND 
RECUPPING  COST 


MODEL 


REL  X 
DOLLARS) 


RECURRING 


TOTAL 

PRODUCTION 

FAB  AMD  „ 

TOTAL 

DDUE 

ENGINEERING 

ASSEMBLY 

RECURRING 

5 o 6 

1.5 

2.2 

3.7 

.6 

.2 

.3 

.5 

3 o 3 

1.0 

1.6 

2 .7 

.8 

.2 

.5 

.7 

6.1 

2.3 

.6 

3.0 

3.8 

1.2 

1.2 

2. A 

2.0 

.8 

1.2 

1.9 

22.2 

7,3 

7,6 

1A.9 

35.5 

33.7 

57.7 

,*o 

• 

CO 

0.0 

1.6 

,7 

1.7 

1.1 

61.0 

50.3 

,25.2 

111, A 

V/)- 


NP 1-1-7  ADV  REL  X 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 
I DENT  TYPE  NO. 

UNIT 

WEIGHT 

UNIT 

POkSF 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.'  COST 

VEHICLE 
ENG.  COST 

203  VALVt  DRIVER  ASSY 

1 

1.6 

5,9 

1 .00 

165834. 

15851. 

23116. 

33132. 

303  SUN  SENSOR 

1 

• 3 

.0 

1.00 

116150. 

14519. 

16686. 

23206. 

403  NUTATION  DAMPER 

1 

2.8 

0.0 

1.00 

77256. 

15984. 

15309. 

15435. 

6C3  CONTROL  E LECTRNCS 

1 

7. A 

3.5 

1 .00 

1071594. 

447818. 

261167. 

214097. 

806  EARTH  SENSOR  ASSY 

1 

4.1 

1 .0 

1.00 

357242. 

90176. 

108233. 

71375. 

AUXILIARY  PRDFULSION 
IDENT  TYPE 

NO* 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE' 
PROD.  COST 

VEHICLE 
ENG.  COST 

8 34  THRUSTER 

8 

.7 

.1 

.10 

13754. 

45762. 

76302. 

72945. 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

IDENT  TYPE.  __  NO.  WEIGHT 

UNIT 

POWER 

D DTE 
FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE  ’ 
PROD.  COST 

VEHICLE 
ENG.  COST 
161027. 

203  DIGITAL  TELEMETRY 

1 

8.9 

3.0 

1 .00 

805967. 

139061. 

159823. 

403  COMMO  DECOD+DISTR 

1 

2.3 

7.5 

1 .00 

2644751. : 

47819. 

54958. 

528403. 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST' 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE . 
ENG.  COST 

?A?i2K9  ASSY  UNIT 

1 

2.0 

.5 

1.00  • 

44622. 

16117. 

32454. 

8915. 

. 227  ANTENNA 

1 ' 

.8 

0.0 

1.00 

49684. 

27572. 

8114. 

9926. 

306  TRANSMITTER 

1 

2.1 

10.9 

1.00 

91242. 

28105. 

46538. 

18230. 

4 01  RECEIVER 

I' 

3.9 

6 .3 

1.00 

77256. 

24775. 

35975. 

15435. 

503  COMMAND  SIG  COND 

1 

1.5 

.9 

1.00 

18115. 

18115. 

15451. 

20820. 

3619. 

603  DIP  LEXER 

1 

3.1 

1.0 

I. 00 

57409. 

19748. 

11470. 

1*1 


Atl-UA 


X 


NPl-1-7  AOV  REL 


ELECTRICAL  POWER 

IDFNT  TYPE 
204  BATTERY 


UNIT 

UNIT 

DDTE 

VEHICLE 

VEHICLE 

NO.  WEIGHT 

POWER 

FACTOR  O.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

2 0.6 

0.0 

.10  11097. 

10743. 

39220. 

21468. 

EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


DDTE 

VEHICLE 

VEHICLE 

NAME 

WEIGHT 

FACTOR 

D.E.  COST 

. T.E.  COST 

PROD.  COST 

ENG.  COST 

SOLAR  ARRAY 

55.8 

I .00 

129152. 

40227. 

92477. 

25804. 

WIRING  HARNESS 

62.0 

1 .00 

271753. 

159868. 

194634. 

54294. 

THERMAL  CONTROL 

32.8 

1 .00 

248365. 

116860. 

107341. 

49622. 

POWER  CONVERTERS 

15.9 

1.00 

590016. 

367568  . 

211246. 

117881. 

PROPULSION  FE  Ft)  SYS 

56.2 

1.00 

777696. 

432342. 

331297. 

155378. 

STRUCTURE 

275.3 

1.00 

2068666. 

1260197. 

740345. 

413345. 

POWER  CONTROL  UNITS 

43.7 

1.00 

426801. 

32044, 

36832. 

852  72. 

SATELLITE  ADAPTER 

65.7 

1 .00 

134533. 

52435  . 

41175. 

26879. 

PROPELLANT  WEIGHT 

48.6 

MISSION  EQUIP  WEIGHT 

830.0 

TOTAL  SATELLITE  WEIGHT 

1554.0 

**  SATELLITE  SYSTEMS  COST  MODEL  ** 

/W5/-/-  S'" 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPE  LLANT 


DATA  PROCESSING  AND 
CONFIGURATION  

COMMUNICATIONS 

CON F IGURAT  ION 

ELECTRICAL  POWER 
CONFIGURATION 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  ( DTU) 
UNIFIED  LINK-COMMON  ANTENNAS 
SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 
CONFIGURATION  - 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION  " 

APOGEE  « 0.  NUMBER  OF  DUAL  UNITS  • 0 

BOL  POWER  * 163*  ARRAY  AREA  * 42*0  SO  FT 


BATT  CAP  * 6.  AMP-HR 


feXf-KAv 


SPACECRAFT  COST  HOOEl 

NP 1-1-8  EXPLORER 
[MILLIONS  OF  1977  DOLLARS) 

DDT  + E RECURRING-?' 

OESIGN  TEST  AND  TOTAL  PRODUCTION  FAB  AND  TOTAL 

SUBSYSTEM  COST  ENGINEERING  EVALUATION  DDT+E  ENGINEERING  ASSEMBLY  RECURRING 


AVERAGE  UNIT  COST  < 2 SATELLITES)  6.9 

TOTAL  SATELLITE  DDT+E  AND 

RECURRING  COST  32.8 


NP1-1-8  EXPLORER 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NOTATION  DAMPER 
503  GIP8AL  ELECTRONCS 
806  EARTH  SENSOR  ASSY 


AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 

DATA  PROCESSING.  AND 


, UNIT  UNIT  DDTE 

NO.  WEIGHT  PUWER  FACTOR  D.E  • COST 

1 1.6  5.9  1.00  165834. 


1 

1 

1 

1 


NO. 

8 


.3 

2.8 

6.3 

4.1 


UNIT 
WEI  GHT 
.7 


.0 

0.0 

31.6 

1.0 


1.00 
1 .00 
1.00 
1.00 


1 1615  0. 
77256. 
0. 

357242. 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
.403  COMMD  OECOD+DISTR 

COMMUNICATIONS 
IDENT  TYPE 


INS  TRUMENTA  J|QN 


. UNI. 

no*.  'Weight 

1 8.9 

i;  : 2.3 


UNIT 

DDTE 

POWER 

• 1 

FACTOR 
• 10 

D*Eh^: 

UNIT 

DOTE 

POWER 

FACTOR 

D.E • COST 

3.0 

1.00 

359982,. 

7.5 

1.00 

12  81027. 

m 

309 

401 

503 

603 


ASST  UNIt 
mmiv™ 

8VEPI^rsig  cono 


no*  Weight  power  factor 

’ ‘ “ o:B 

0.8 

6.3 

111 


i ' \IA 

1 1.0 

1 3.9 

1 \:l 


1:88 

1.00 

1.00 

,1:00 


00 


D.E • COS' 

4 Ml 

mi 

8U5; 


T.E.  COST 
15851. 
14519. 
15984. 

0. 

90176. 


T. 


47819. 


T.E.  COST 


158 
§*?§§: 
1 mi: 


VEHICLE 
PROD.  COST 
23116. 
16686. 
15309. 

0 . 

108233. 


VEHICLE 
PROD.  COST 
76302. 


VEHICLE 
PRQO.  COST 
159823. 
54958. 


VEHICLE 
□ D.  COS' 
32454, 
52968. 
.42405. 
35975. 
20620. 
19748. 


VEHICLE 
ENG.  COST 
33132. 
23206. 
15435. 
0. 

71375, 


VEHICLE 
ENG.  COST 
72  945 . 


VEHICLE 

EN?i9i?r 

255940. 


■sum 


V-M 


NP 1—1—8  EXPLORER 


ELECTRICAL  POWER 

IDENT  TYPE 
202  BATTERY 


UNIT  UNIT  DOTE 

NO.  WEIGHT  POWER  FACTOR  D«E  » COST  T.E « COST 
1 19.0  0.0  .10  8778. 1 : 11551. 


VEHICLE  VEHICLE 

PROD.  COST  ENG.  COST 

52134.  iftoSi. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


„ NAME 
SOLAR  ARRAY 

m 

POWER  CONVERTERS 

15.9 

PROPULSION  Ft £0  SYS 

56.2 

STRUCTURE 

71.9 

POWER  CONTROL  UNITS 

-31.1 

SATELLITE  ADAPTER 

21.9 

PROPELLANT  WEIGHT 

48.6 

MISS  I CN  EQUIP  WEIGHT 

200.0 

TOTAL  SATELLITE  WEIGHT 

590.1 

DOTE 

FACTOR 

D.  E.  COST  ■ 

T.E.  COST 

1 .00 

318655. 

37  725,. 

1 • 00 

128355.  = 

755Q9. 

1.00 

223898.  . 

81280. 

1.00 

590016. 

367568. 

1.00 

7776  96.  •' 

432342. 

1.00 

1128728.  , 

411497. 

1.00 

294035. ... 

191493. 

1..00 

35252.  's 

21209. 

VEHICLE 

VEHICLE 

PROD.  COST 

ENG.  COST 

86724. 

63665. 

91930. 

25644. 

78471. 

44733. 

211246. 

331297. 

mm: 

236493. 

225512. 

220107. 

58746* 

21653. 

7043. 

VIM'S  2. 


SUBSYSTEM  C JrtF IGUR ATI ONS 


**  SATcLLITE  SYSTEMS  COST  *0DEl  ** 

tiPZ.~(-l 'J/rt 7 


STABILIZATION  AND  CONTROL 

CUNF  1GUK AT  I ON  - - MASS  EXPULSIUN  TH  PITCH  MOMENTUM  WHEEL 

auxiliary  propulsion 

CONFIGURATION  MONOPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CUNFIGUfUUOu SPECIAL  PURPOSE  PROCESSOR  (DTLM 

COMMUN  ICA  I IONS 

CUNF  1GURATIUN UNIFIED  LINK-COMMON  ANTENNAS  PIUS  DOWNLINK 

ELECTRICAL  POWER 

CUNF  1GURAT ION SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONF  IGURAT  ION CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APUGEE  * 31U.  NUMBER  OF  DUAL  UNITS  « 0 

BOL  POWER  * 944.  ARkAY  AREA  = 7&.7  SO  FT  8ATT  CAP  * 24.  AMP-HR 


SPACECRAFT  C 


T MOTEL 


MM 

DOLL  ARS) 


T3TAL 

PRODUCTION 

-RECURRING — - 
FAB  AND 

TOTAL  . 

D)T*E 

ENGINEERING 

ASSEMBLY 

RECURRING 

6 .8 

8.7 

5.2 

13.9' 

.7 

.9 

.8 

1.8 

3 .5 

9.8 

6.  8 

11.6 

2.1 

3.  5 

3.2 

6.7 

3 .4 

15.0 

2.  8 

17.8 

5 .9 

8.9 

7.1 

16o  0 

2.1 

3.5 

9.3 

7.8 

27.6 

95.3 

30.3 

75.6 

9 .9 

16 . 6 

3 9 .5 

92.2 

),.o 

2 .1 

2.2 

ill 

38  .8 

100.9 

139.7 


ji%  l-fll/V 


NP2-1-1  SHH 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL  tlirr 

UNIT  UNIT  DOTE 

IDENT  TYPE  • NO.  WEIGHT  POWER  FACTOR  D.5.  COST-  T.E.  COST 

1309  REACTION  WHEEL  1 . 9.5  l.l  1.00  L4811S.j  59560. 

1601  VALVE  DRIVER  ASSY  2 1.6  1.0  1.00  , 6136?,'  51402. 

1815  EARTH  SENSOR  1 15.6  15.6  1.00  1172825.1  295104. 

2203  CONTROL  ELECTRNCS  2 7.1  62.0  1.00  1156956.1  769763, 


VEHICLE 
PROD.  COST 
29611. 
28700. 
277763. 
377202. 


vehicle, 

ENG.  COST 
33213. 
22755. 
262988. 
628395. 


AUXIL l ART  PROPULSION 

IDENT  TYPE 
829  THRUSTER 
834  THRUSTER 


. UNIT  UNIT  DOTE 

NO.  .WEIGHT  POWER  FACTOR  D.r.  COST  . T.E.  COST 
12  .6  0.0  *10  15058. t 62163. 

A .7  .1  .10  11660.1  25095. 


VEHICLE. 
PROD.  COST 
95624. 
60382, 


VEHICLE 
ENG.  COST 
82949. 
36963. 


DATA  PROCESSING  AND 


IDENT  TTPE 
203  DIGITAL 
403,  C.DU 


TELENET0 Y 


COMMUN  IC  ATIONS 

IDENT  TYPE 
103  BASE8ND  ASSY  UNIT 
203  ANTENNA 
3U6  TRANSMITTER 
112  TRANSMITTER 
>01  RECEIVER 
>03  COMMAND  SIG  COND 
>03  DIPLEX6R 


NO 


NO 

1 

2 

2 

2 

1 

2 

1 


' i U'»  t n » * mm 

, UNIT 
• WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

O.E • COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

8 . 9 

3.0 

1.00 

1244717.1 

139061. • , 

. 237801. 

m<*  w.l  2*3 

7.5 

OtLm 

.,*35  52209.1 

■“  UNIT 
. WEIGHT 

UNIT' 

POWER 

DOTE 

FACTOR 

0.E-.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

* 2.0 

.5 

1.00 

44622.1 

16117*. 

26827. 

0.6 

0.0 

1.00  . 

662061.1 

268784. 

78812. 

2.1 

10.9 

1.00 

101507.' 

47779. 

69245. 

2.2 

15.8 

1.00 

105053.1 

49590. 

71295. 

3 .9 

6.3 

1.00 

77256.1 

24775. 

29738. 

1.5 

.9, 

. 1.00 

20153. L 

. 30796. 

30978. 

3.1 

1.0 

1 .00 

57609.1 

15451. 

16324. 

VEHICLE 
ENG.  COST 
..  561689* 

,<*■  ^ SA.fr  IXiltV, 


VEHICLE 
ENG.  COST 
10006. 
171380* 
37651. 
38970. 
17323* 
7475* 
12873. 


NP2-1-1  SMM 


ELECTRICAL  POWER 
DENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR  D.E • COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

221  BATTERY 

2 

19.8 

0.0 

.10  27169.1 

19583. 

63108. 

EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


DDTE 

VEHICLE 

VEHICLE 
ENG.  COS 

NAME 

WEIGHT 

FACTOR 

D.IE.'  COST 

T.E.  COST 

PROD.  COST 

SOLAR  ARRAY 

53.* 

1.00 

*85733. 

91136. 

173182. 

108919 

WIRING  HARNESS 

77.3 

1.00 

3276**. 

1927*7. 

193976. 

73*69 

THERMAL  CONTROL 

29.0 

1.00 

350709. 

107500. 

82563. 

786*1 

POWER  CONVERTERS 

0.0 

0.00 

0. 

0. 

0 . 

0 

PROPULSION  FcED  SYS 

62.1 

1.00 

703219.! 

*66653. 

295587. 

1767*6 

STRUCTURE 

12*. 9 

1.00 

2676793. 

657999. 

312592. 

600230 

POWER  CONTROL  UNITS 

5*.? 

1.00 

757753.. 

266**7. 

253159. 

172158 

SOLAR  ARRAY  DRIVE 

8.9 

1.00 

*39797.! 

187872. 

178503. 

98618 

SATELLITE  ADAPTER 
PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 

TOTAL  SATELLITE  WEIGHT 

72.* 

85.9 

1250.0 

1971.0. 

1.00 

1*6103.1 

65920. 

36026. 

32762 

VSIrllA 


»*  SATELLITE  SYSTEMS  COST  MODEL  ** 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  ANO  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPRCPEL LANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  (DTU ) 

COMMUNICATIONS 

CONFIGURATION UNIFIEC  LINK-COMMON  ANTENNAS 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  - - CYLINO  FICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  = 1900.  NUMEER  OF  DUAL  UNITS  * 0 

, . BOL  POWER  = 183.  ARRAY  AREA  = 41.9  SQ  FT 


BATT  CAP  s_„6.  AMP-HR 


V/Hf  37 


SPACECRAFT  COST  MODEL 


NP2-1-2  OESO 

(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 
ENG  INEERI  NG 


DOT  + E 

TEST  AND 
E VALUATION 


TOTAL 
OOT  + E 


PRODUCTION 

ENGINEERING 


■RECURRING-- 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUC TURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

QUALIFICATION  UNITCS) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


3.3 
• 5 

2.4 
.5 

5.1 

2.7 

1.5 


16.0 


1.1 
.1 
1.1 
• 2 
. 3 
.7 
.7 


4.3 


4.4 
.7 

3.6 

.7 

5.4 

3.4 

2.2 


20.4 

3.8 


24.  1 
0.0 
1.6 

1.5 

27.2 


0.0 
0.0 
.0 
0.0 
0.0 
0.0 
. 1 


.8 

.1 
1.4 
.2 
. 3 
,6 
.7 


'4.1 


.8 
• 1 
1.4 
.2 
.3 
* 6 
© 8 


4.3 

2.0 


6.3 

.3 

.3 

7.0 


. .AVERAGE  UNIT  COST  C 1 SATELLITES) 

TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


7.0 

34.2 


/Q  r 

f / f 


8tl-IIA 


NP2- 1 -2  OESO 


ASSEMBLY  DESCRIPTIONS 


STABILIZATIOF  AND  CONTROL 

IOENT  TYPE  Ni 

203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
AO 3 NUTATION  DAMPER 
603  CONTROL  ELECTRNCS 
803  EARTH  SENSOR 


AUXILIARY  FROPULSICN 

IDENT  TYPE 
834  THRUSTER 


. UNIT 
WEIGHT 

UNIT 

POWER 

DOTE 

FACT  OF  D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

1 . b 

5.9 

1.  00  165834. 

15851 . 

25685. 

. 3 

. 0 

1.00  116150. 

14519. 

18541 . 

2.8 

0 .0 

1.  00  77256. 

15984. 

17010. 

7*4 

3.5 

1.  0 0 1 071594  . 

447818. 

29018*+ , 

1 1 3 

0 • G 

1.  00  128272. 

32368 , 

45246. 

UNIT 

WEIGHT 

UNIT 

POWER 

DQTE 

FACTOR  D.E.  COST 

T.E,  COST 

VEHICLE 
PROD.  COST 

. 7 

. 1 

.10  13754. 

45762. 

772  73. 

DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE  NO.  WEIGHT  f 

203  DIGITAL  TELEMETRY  1 8.3 

403  COMMD  OECOD  + DI3TR  i 2.3 


COMMUNICATIONS 

IDENT  TYPE 
206  ANTENNA 
227  'ANTENNA 
398  TRANSMITTER 
401  RECEIVED 
503  COMMAND  SIG  COND 


UNIT 

UNIT 

DOTE 

NO. 

WEIGHT 

POWE* 

FACTO 

1 

8.9 

3 .0 

1.  0 0 

1 

2.  3 

7.5 

1.  00 

UNIT 

UNIT 

DDTF 

NO  . 

WE  IGHT 

P OWER 

FACTO 

1 

1.5 

0 . 0 

1.00 

1 

.8 

0 . Q 

1.00 

1 

2. 1 

16.  0 

1.  0 0 

1 

3.9 

6.  3 

1.00 

1 

1.5 

.9 

1.  00 

).E.  COST 
69  2 260  . 
2 30  6 643 • 


D.E.  COST 
86  846 • 
49684. 
91 242  . 
77256. 
15  115. 


T.b.  COST 
139061 . 
4781  9 . 


T.E.  COST 
43556  , 
27572. 
28105. 
24775. 
18115. 


VEHICLE 
PROD.  COST 
177581. 
61065  . 


VEHICLE 
PROD.  COST 
14798. 

9015. 
5170  9. 
39973. 
23133. 


NP 2-1-2  OESO 


ELECTRICAL  POWER 

IDENT  TYPE 
233  BATTERY 


UNIT  UNIT  DOTE 
NO.  WEIGHT  POWER  FACTOR  D.E.  COST 
2 34.1  0.0  . 10  8778. 


T.E.  COST 
28995. 


VEHICLE 
PROD.  COST 
107202. 


EQUIPMENTS  USING  COST  ESTIMATING 


cn.  NAME  WEIGHT 

SOLAR  ARRAY  33.4 

WIRING  HARNESS  48.6 

THERMAL  CONTROL  ' 25.7 

POWER  CONVERTERS  15.9 

PROPULSION  FEED  SYS  64.9 

STRUCTURE  154.7 

POWER  CONTROL  UNITS  48.2 

SATELLITE  ADAPTER  . 1*7,3 

PROPELLANT  WEIGHT  56.1 

MISSION  EQUIP  WEIGHT  EOO.O 


RELATIONSHIPS 


ODTE 

FACTOR 

D.E.  COST  . 

T.E.  COST 

1.0  0 

318123. , 

59017, 

1,00 

221052. 

130041. 

1.  00 

304259. 

99046. 

t.  00 

590016. 

367566. 

1.  00 

853333. 

482665. 

1,00 

1834019. 

789249. 

1.00 

294035,  ■ 

247440. 

1.  0 0 

101749. 

41827. 

VEHICLE 
PROD.  COST 
150745. 
175911. 
103406. 
234718. 
410954. 
503990. 
316015. 
37750  . 


TOTAL  SATELLITE  WEIGHT  1217.5 


VEHICLE 
ENG.  COST 
17714. 


VEHICLE 
ENG.  COS1 


□OOqOooo 


**  SATELLITE  SYSTEMS  COST  MODEL  *+ 

£Xr/LA  JXl- 


SUB5YSTEM  CON  FI GUR AV I ONS  . 

STABILIZATION  AND!  CONTROL 

CONFIGURATION  -i  - SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 


DATA  PROCESSING  AND 
CONFIGURATION  - 


JNgTRUMENTATIQN 


Cl  AL  PURPOSE  PROCESSOR  { DTU) 


COMMUNICATIONS  - 

CONFIGURATION  - UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
ELECTRICAL  POWER  ! 

■ CONFIGURATION  - - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 

IISCELL  ANEOUS  INFORMATION 
APOGEE  * 0.'  NUMBER  OF  QUAL  UNITS  « 0 

' BDL  POWER  * 307.  ARRAY  AREA  « 100.8  SO  FT 


BATT  CAP 


b.  AMP-HR 


r~ 


SPACECRAFT  COST  MODEL 


NP2-1-3  EXPLR  DC 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

QUALIFICATION  UNIT(S) 
3SE  (AGE) 

LAUNCH  SITE  SUPPORT 
:dntractor  fee 


TOTAL  SATELLITE 


— — — — - 

OOT+E 

■-RECURRING  — 

DESIGN 

TEST  AND 

TOTAL 

PRODUCTION 

FA  8 AND 

T3TAL 

Engineering 

EVALUATION 

DDT  + E 

ENGINEERING 

ASSEMBLY 

recurring 

2.1 

1.3 

3,3 

8,6 

14.6  ■ 

23.3 

• 4 

« 1 

• 5 

1.6 

2.7 

4.3 

3*0 

1.1 

4.0 

12.7 

22,7 

35  o 4 

.7 

• 2 

1.0 

3.3 

6.0 

9.2 

3.0 

.3 

3.2 

13.6 

9.4 

23.0 

3.0 

0 8 

3.8 

12.5 

11,6 

24.2 

1.3 

• 6 

1.9 

7.4 

11.4 

19*8 

13,5 

4.4 

17.9 

59.7 

78.4 

138.1 

2.0 

15.7 

19.9 

153.8 

0.0 

1.4 

9.6 

1*3 

10.3 

22.6 

173.8 

AVERAGE  UNIT  COST  ( 29  SATELLITES 


TOTAL  SATELLITE  ODT+E  AND 
RECURRING  COST 


6.0 


196.4 


1 


"Z+l-||/\ 


NPZ-1-3  tXPLR  DC 


* * * * ASSEMBLY  DESCRIPTIONS  * »•  * * 


STABILIZATION  AND!  CONTROL 


IDENT  TYPE 
203'  VALVE  DRIVER  ASSY 

NO. 

UNI  j 

weight 

UNI  1 
POWER 

UUl  t 
FACTOR 

1 

1.6 

5 .9 

1 .00 

303  SUN  SENSOR 

1 

.3 

.0 

X .00 

403  NUTATION  DAMPER 

' 1 

2 .9 

0.0 

1 .00 

603  CONTROL  FLFCTRNCS 

I 

7.4 

3.5 

1 .00 

806  EARTH  SENSOR  ASSY 

i 

1 

4.1 

1.0 

i.00 

i 

AUXILIARY  PROPULSION 
IDENT  T Y°  E 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDT6 

FACTOR 

834  THRUSTER 

8 

.7 

.1 

.10 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

WEIGHT 

■ ■ 8,9 
2.3 


D.E.  COST 

T.E.  COST 

vtimiLc 
PROO.  COST 

VEHICLE 
ENG.  C0S1 

1658  34 , 

15851. 

15395. 

23559. 

116150. 

14519. 

11113. 

16501.. 

77256. 

15984. 

10196. 

10975.1 

1071594. 

447818.' 

173936. 

152237.1 

357242. 

..  90176, 

72083. 

50752. 

VEHICLE 

VEHICLE 

D.E.  COST 

T.E.  COST 

PRQO.  COST 

ENG.  C OS  1 

13754. 

45762. 

65040. 

43529. 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COS 

415325. 

139061. 

191595. 

88303. 

1323660. 

47819,1 

36602. 

188047. 

UNIT  D DTE 
POWER  FACTOR 
3.0  1.00 

7.5  1,00 


IDENT  TYPE  NO. 
203  DIGITAL  TELEMETRY  2 
'403  COMMD  DtCOC+DISTR  1 


COMMUNICATIONS 


IDENT 

TYPE 

NO. 

UNI  1 

weight 

UNI  1 

POWER 

UUl  fi 

FACTOR 

D.E.  COST 

T.E.  COST 

v cniuc 
PROD.  COST 

v cmii  lc 
ENG.  COS" 

103 

BASE3ND  ASSY 

JJNIT 

1 

2,0 

.5 

1.00 

44622. 

16117.' 

21615. 

6339.t 

227 

ANTENNA 

2 

.8 

0 .0 

1.00 

55273. 

46873.1 

9727. 

1175  2,> 

306 

TRANSMITTER 

l 

1 

2.1 

10,9 

1.00 

91242. 

28105. 

30994. 

12962. 

312 

TRANSMITTER. 

1 

1 

2.2 

15.3 

1 ,00 

94439. 

29171. 

31912.. 

13417*1 

401 

RFC  £t  VF  R 

1 

C’OND 

1 

3.9 

6.3 

1,00 

77256. 

24775.. 

23960. 

10975. 

503 

COMMAND  sig 

1 

1.6 

.9 

1.00 

18115. 

18115.1 

13866. 

2574.1 

603 

DIPLEXER 

1 

3.1 

1 .0 

1.00 

57409. 

15451. 

13152. 

8156. 

rtPZ-1-3  EXPLR  DC 


ELECTRICAL  PO WEI 

IDf-NT  TYPE 
202  BATTERY 


UNIT 

MO.  WEIGHT 
2 9.5 


UNIT 
POWER 
0 .0 


DOTE 

FACTOR 

.10 


D.E 


COST 

8778. 


T.E.  COST 
11541. 


VEHICLE 
PROD*  COST 
35915. 


VEHICLE 
ENG.  COST 
10133. 


EQUIPMENTS  USING- COST  ESTIMATING  RELATIONSHIPS 


MANE 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL' 
POWER  CONVERTERS  ■ 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 


PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


EIGHT 

DOTS 

FACTOR 

D.E.  COST 

T.E.  COST 

49.5 

t .00 

588123. 

84955. 

33.0 

1 .00 

159194. 

93651. 

27.9 

1.00 

230580. 

104719. 

15.9 

1.00 

590016. 

367568. 

53.0 

1.00 

748535. 

413360. 

176.2 

1*00 

1162857. 

661560. 

39.5 

1.00 

397962. 

220240. 

32.1 

1.00 

4879Q. 

26081. 

36. A 
195.0 


VEHICLE 
PROD.  COST 
130069. 
75935. 
65033. 
140689. 
210966. 
337424. 
163597. 
13036. 


VEHICLE 
ENG.  COST 
83552. 
22616. 
32758. 
83821 , 
106341 . 
168044. 
56537* 
6931. 


TOTAL  SATELLITE  WEIGHT  740.1 


SPACECRAFT  COST  MODEL 


NPZ-l-A  EXPLR  SC 


(MILLIONS  OF  1977  DOLLARS) 


'flljsH  t<» 

;c 

t 

$ 

41. 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CQNTRH 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

QWLXfKjnoN  rnm.s 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


DESIGN 

ENGINEERING 


1.9 

.8 


'2.6 

1.2 

2.7 

2.7 

1.3 


13*1 


— DQT+c 

--RECURRING 

TEST  AND 

TOTAL 

PRODUCTION 

FAB  AND 

TOTAL 

EVALUATION 

DDT+E 

ENGINEERING 

ASSEMBLY  ' 

RECURRING 

.9 

2.8 

8.0 

10.1 

13.1 

.1 

.9 

3.2 

2. A 

5.6 

1.2 

3.8 

11.1 

2 A.  5 

35.7 

♦ A 

1.5 

A. 9 

6.0 

10.9 

.3 

2.9 

11.1 

5.9 

17. 0 

.7 

3. A 

10.9 

9.8 

20.7 

.6 

1.9 

7. A 

11. A 

18.8 

A. 2 

17,3 

56.6 

70.1 

126.7 

1.9 

12.8 

19.1 

139.5 

0.0 

1.3 

1.3 


9.1 

9.5 


TOTAL  SATELLITE  . 


21.8 


158.2 


AVERAGE  UNIT  COST  ( 29  SATELLITES) 


5*5 


TOTA 


.DPT+E  AND 


179.9 


VI  I- 1 VS 


HPZ-l-T'  EXPLR  SC 


¥ * * # ASSEMBLY  DESCRIPTIONS  # * * * 


•STABILIZATION  AND  CONTROL 


IDFNT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  MUTATION  DAMPER 
603  CONTROL  EL-FCTRNCS 
603  EARTH  SENSOR 


AUXILIARY  PROPULSION 


IDE  NT 
834  TH 


ype 

USTER 


UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR  D • fc • COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1.6 

5.9 

1.00  165834. 

15851. 

1539  5. 

23559* 

.3 

.0 

1.00  116150. 

14519, 

11113. 

16501. 

2.8 

0.0 

1.00  77256, 

15984. 

10196. 

10975. 

7.4 

3.5 

1,00  ■ 1071594. 

447818.. 

173936. 

152237. 

1.3 

0.0 

1.00  126272. 

32368, 

27120. 

18223. 

UNIT 

WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR  D.c.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 

.7 

* X 

,10  13754. 

45762.. 

65040. 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT  DOTE 

IDENT  TYPE  _ NO*. WEIGHT  POWER  FACTOR  D. 6.  COST*  T.£.  COST 

203  DIGITAL  TELEMETRY  1 * 8.9  3,0  i.OO  346043,  ' 139061. 1 

403  COM MO  DEC  DD  + DI5TR  1 2.3  7.5  1.00  1236329.  47819. ■ 


VEHICLE 
PROD.  COST 
106442. 
36602. 


VEHICLE • 
ENG.  COST 
49161. 
175640. 


COMMUNICATIONS 

IDFNT  TYPE 
203  ANTENNA 
227  ANTENNA 
398  TRANSMITTER 
401  RECEIVER 
503  COMMAND  S IG  CDND 


UNIT 

WEIGHT 

UNH 

POWER 

Ul/I  c 
FACTOR 

D,£.  COST 

T.E » COST 

VEHICLE 
PRQO.  COST 

10.4 

0.0 

1 .00 

415318. 

158108, 

52915. 

• 8 

0.0 

1 .00 

49684  • 

27572. 

8105. 

2.1 

16.0 

1 .00 

136863.. 

28105.! 

46492. 

3.9 

6,3 

1.00 

77256. 

24775, 

23960. 

1.5 

.9 

1 .00 

18115. 

18115. 

13866. 

VEHICLE 
ENG.  COST 
59003. 

7058*1 

19444* 

10975,: 

2574. 


10 1 


mm-iiis 


NP2-1-*  EXPLR  SC 


ELECTRICAL  POWF.k 

IOENTTY^E 
202  BATTERY 


UNIT  UNIT 
WEIGHT  POWER 
9.5  0.0 


DOTE 

FACTOR 

.10 


D-6-8$?i 


t.e.  wst 

115*1. 


equipments  using  cost  estimating  relationships 


NAME  WEIGHT 

SOLAR  -ARRAY  32.7 

WIRING  HARNESS  3*. 5 

THERMAL  CONTROL  23. A 

POWER  CONVERTERS  ' 15.9 

PROPULSION  FEED  SYS  53,0 

STRUCTURE  112.9 

POWER  CONTROL  UNITS  76.5 

SATELLITE  ADAPTER  2**0 

PROPELLANT  WEIGHT  36.* 

MISSION  EQUIP  WEIGHT  120.0 


DOTE 

FACTOR 

0*  E.  COST 

T.E.  COST 

1.00 

*3*7563  * 

57870. 

1 .00 

165309. 

972*3. 

1 .00 

*55*13. 

929*6 . 

1 .00 

590016. 

367568. 

1,00 

7*8535. 

*13380. 

1.00 

10983  LO. 

603861. 

1.00 

32310*. 

32914*. 

1 .00 

38105. 

21959. 

VEHICLE 
PROD.  COST 
35915. 


VEHICLE 
PROD.  COST 
38601. 
78852. 
5867*. 
1*0689. 
2L09&&. 
231132* 
251965. 
1521*. 


VEHICLE 
ENG  • COST 
10133. 


TOTAL  SATELLITE'  WEIGHT  613.6 


■L D-2L 


L-h\ -l/K 


**  SATELLITE  SYStTBS  .COST'  MODEL  ** 
fllF'Z'-t'  S'  KS<p 


SUBSYSTEM  CONFIGURATIONS 


STABILIZATION  ANO  CONTROL 

CONFIGURATION  THREE  AXIS  NASS  EXPULSION 

AUXILI ART  PROPULSION 

CONFIGURATION  - - MONOPROPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 
..  CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (0TU> 


COMMUNICATIONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING 
CONFIGURATION  - 


UNIFIED  LINK-COMMON  ANTENNAS  PIUS  DOWNLINK 

SHUNT  ANO  DISCHARGE  REGULATION  - PADDtfc  MlJUNlbU  5ULAK  ARRAY 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

...APOGEE  « 190.  . NUMBER  OF  DUAL  UNITS  * 0 

80L  POWER  « 2680.  ARRAY  AREA  * 217.6  SQ  FT- 


BATf'  CAP  » 66.  AmP-HR 


SPACECRAFT  COST  MODEL 


z 

T 

1 ■*">■ 

,*>o 


NP2-1-5  so  oasRmr 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


— DDT+E 

TEST  AND 
EVALUATION 


TDTAL 

DDT*E 


RECURRING-5, ----- 

PRODUCTION  FAB  AND  TOTAL 

ENGINEERING  ASSEMBLY  RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POKER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

QUALIFICATION  UNITCS) 
GSE  (AGE) 

LAUNCH  SITE  SyPPDRT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


22.9 
3.1 
11.1 
- 1.9 
18.1 
, 6.3 
. 6.3 


69.3 


7.5 

A.  3 

.7 

* z 

2.2 

A. 3 


19.6 


30.3 
3 .5 
15  .A 
2.2 
13  .3 
9 .5 
10. .7 


83  .8 

12. A 


10t*.2 
0 .0 
A. 5 

5 #5 


112.3 


0.0 
0.0 
.2 
. . 6 

LA.  5 

2.6 

. 1 

LB. O 


5.0 
* A 
6.2 
. .8 
.9 
2.5 
3.9 


19.6 


5*0 

.A 

6*4 

.1*4 
15. A 
5.0 
A .0 


45.4 

1:4 

i 

49.  i 


AVERAGE  UNIT  COST  ( 1 SATELLITES) 

TS 


49.1: 


;6i;4‘ 


NPZ-1-5  SO  OBSRVTRY 


* * + * ASSEMBLY  DESCRIPTIONS  * * * + 


STABILIZATION 


CONTROL 


IDENT  TYPE 
1501  CONTROL  ELECT. 
1601  VALVE  DRIVER  ASSY 
1718  RATE  INTE6R  GYRO 
1803  EARTH  SENSOR 


AUXILIARY  PROPULSION 


:iOENT  TYPE 
, 834.  THRUSTER 


UNIT 


UNIT  DDTE 


NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

2 . 

10,0 

4.0 

1 .00 

1500956. 

3 

1.6 

1 .0 

1.00 

v 67552, 

2 

9.6 

32  .0 

1.00 

390295. 

2 

14.6 

19.0 

1.00 

1244  754. 

UNIT 

UNIT 

DOTE 

no,: 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

a 

.7 

.1 

.10 

13  75  4. 

T.E  . COST 
851188.! 

72567. 

172894. 

480053. 


T.E.  COST 
45762. 


VEHICLE 
PROD.  COST 
644803, 
54408. 
397414. 
642353. 


VEHICLE-1 
PROD.  COST 
77273. 


VEHICLE 
ENG.,  CDS’ 
76092. 


. OATA  PROCESSING 


INSTRUMENTATION 


IDENT  TYPE 

; 203  DI GITAL  TELEMETRY 
,406  .COMMD  DECOD+OISTR 


COMMUNICATIONS  . 

IDENT  TYPE 
103  BASS3ND  ASSY 
- 203  ANTENNA 
..306  TRANSMITTER 
312  TRANSMITTER 
401  RECEIVER 
503  CDMMANO  SIG 


603.  DI  PLEXER 


CQND 


• UNIT 
WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST' 

T.E.  COST 

VEHICLE 
PROD.  COST 

, VEHICLE 
ENG.  COS’ 

8.9 

3.0 

.40 

3574179.! 

55624. 

, 376624. 

. 3532145. 

11 .0 

5.5 

.40 

7088524.1 

. 73633..,, 

276976. 

. 5005166., 

UNIT 

UNIT 

DDTEa 

T.E.  COST” 

„ ^ VEHICLE 

VEHICLE 

• UEI GHT 

POWER 

FACTOR 

D.E.  COST 

Prod,  cos’ 

ENG.:  C0S1 

2.0 

.5 

1.00 

49642.1 

27399. 

64909. 

19836. 

10.4 

0.0 

1.00 

462041.1 

268784. 

105936. 

164625. 

„ 2 • 1 

10.9  . 

. 1.00 

. 1 01 507.1 

47779.  . 

. . 93077. 

40561.: 

2 • 2 

15  .8 

1.00 

1 05  OS  3 .1 

495  90. 

95833., 

41982.1 

3.9 

6.3 

1.00 

85  947.1 

42118. 

71951. 

34343. 

1.5 

.9 

1.00 

22191.1 

43476. 

58726. 

15617. 

3 *i 

1.0... 

. 1.00  .. 

63868.1 

. _ 26267. 

39496. 

25521. 

1 n 


NP2-1-5  SO  OBSRVTRY 


ELECTRICAL  POWER 

IOENT  TYPE 
260  BATTERY 


UNIT  UNIT  DOTE  VEHICLE  VEHICLE 

NO.  WEIGHT  POWER  FACTOR  0 .!;•.  COST  T.S.  COST  PROD.  COST  ENG.  COST 
2 47.5  0.0  .10  61952.'  36770.  135950.  125039. 


4. 


QUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

WEIGHT 

DDTE 

FACTOR 

SOLAR  ARRAY 

151.5 

1.00 

WIRING  HARNESS 

1311.5 

1.00 

THERMAL  CONTROL 

134.1 

1 .00 

POWER  CONVERTERS 

10.0 

1.00 

PROPULSION  FEED  SYS 

736.5 

1.00 

STRUCTURE 

1176.5 

1.00 

POWER  CONTROL  UNITS 

143.5 

1.00 

SOLAR  ARRAY  DRIVE 

25. 2 

1.00 

SATELLITE  ADAPTER 

372.3 

1.00 

. PROPELLANT  WEIGHT 

2445.0 

MISSION  EQUIP  WEIGHT 

10900.0 

O.IE.  COST 

T. E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE  . 
ENG.  COSt 

1007875  , 

239358. 

611386. 

0. 

3614375. 

2126570. 

2876695.. 

0. 

1809176. 

303599. . 

271821. 

0. 

410935. 

256004. 

163477. 

0. 

3 70 8843 • 

3095037. 

2635195. 

0. 

11963317. 

4427734. 

2827417. 

0. 

1413593. 

468431. 

598252. 

0. 

890665. 

455061. 

581177. 

0. 

587700. 

526583. 

126209. 

0. 

i ; 


TOTAL  SATELLITE  WEI GHT17689.9 


*+  SATELLITE  SYSTEMS  COST  MODEL  *+ 


SUBSYSTEM  CONFIGURATIONS 


STABILIZATION  AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 


AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 
...CONFIGURATION SPECIAL...PURPQSE  PROCESSOR 


( DTU) 


COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS  PIUS  DOWNLINK 
ELECTRICAL  POWER  ' ' 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR 

..VEHICLE  SIZING 

CONFIGURATION  - t CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  ■ 300.  .NUMBER.  OF  QUAL  UNITS  ■ 

BOL  POWER.-  1122..  ARRAY  AREA  - 91.0  SQ 


ARRAY 


0 . . , 

FT  ' BATT  CAP’  « 30.  AMP-Hf 


SPACECRAFT  COST  MODEL 


N P 3-1-1  BESS 

MILLIONS  OF  1977  DOLLARS) 


subsystem  cost 

DESIGN . 
ENGINEERING 

TEST  AND 
EVALUATION 

TDTAL 
DDT  + E 

PRODUCTION 

ENGINEERING 

-RECURRING- 
FAB  AND 
ASSEMBLY 

RECURRING 

..STRUCTURE 
■THERMAL  CONTROL 
."ELECTRICAL  POWER 
: COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

7.8  * 
« 6 

3.3 

. 7., 
9.0 
4.  2 

1.4 

1.5 

.2 

1.0 

.2 

.2 

1.2 

.7 

9.3 
* 0 

4.3 
1.0 
9.2 
5 .4 
? . 1 

9.2 
*i3 
4.  3 
. . 9 
12.4 
4. ,9 

0 . K 

4.  6 
.7 

6.3 

1.3 
1.7 
4.1 

n n 

13.8“ 

1.4 

10.6 

2.2 

14.1 

. 9*0 

1 tz  c 

' ; SPACECRAFT 
, MISSION,  EQUIPMENT 

27.0 

4.9 

3L.9 

100.6 

35.0 

21.6 

56.6 

251.5 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

MS*Kacl«EB»igprB*T 

132.5 
D.O 
2 .3 

2.4 

308.1 
. 4.1 

TOTAL*  SATELLITE 

137.1 

, 1 f 

314.5 

AVERAGE  UNIT  COST  ( ' 

5 SATELLITES)* 

^°IH,.SHellite  ddt+e 

RECURRING  COST 

AND 

45i;t 

NP3-1-1  BESS 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


S TAB IL  IZ  ATION  AND  CONTRUL 


IDENT  TYPE 
1315  REACTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1815  EARTH  SENSOR 
2203  CONTROL  cLECTRNCS 


AUXILIARY  PROPULSION 


IDENT 

829 

834 


TYPE 
THRUSTER 
THRUSTER 


NO. 

1 

1 

1 

1 


NO.,- 

12 

2 


UNIT 

UNIT 

DOTE 

WEIGHT 

POWER 

FACTOR 

12.2 

12.0 

1.00 

1 .6 

1.0 

1.00 

15.4 

15  .6 

1.00 

7.1 

62.0 

1.00 

UNIT 

UNIT 

DOTE 

WEIGHT 

POWER 

FACTOR 

. 6 

0.0 

.10 

.7 

.1 

.10 

DATA  PROCESSING  AND  INSTRUMENTATION 
IDENT  TYPE  NO.:,  WEIGHT 

I'tv-'Si1 


.20  3.  DIGITAL. TELEMETRYJ. 


403  CDU 


UNIT  DOTE 
POWER  FACTOR 
3.0  ...  .70... 

,7.5  , .70  ■ 


D.E.  COST 
195271.1 
55145.1 
11  72826. 
1038151.1 


-.  COST- 
15058. ! 
10233.) 


T.E . COST 
- 78588. 

30236. 
296104. 
441025. 


T.E.  COST 
62143. 
14762. 


COHH.UNICAT.ld 


__^_COHH.UH IC A’TIONS , ..... 

T/pe  ' r’f  0 |j|4  iE  I GH  T 


uNrrr-ODTE"" 
POWER  vFACTOR. 
.5  ..  l.OO.r.- 

10.9rrFi.00  r 

15.8',-  1.00'^ 

6.3  lf.l.OO:..-- 

.9  F .1  .00 

,1-.0^$*1.00  r*. 


D.E.  COST.  :;T. 
..14236L7.  Llllii  _ ... 
33  67072. (r;,: 

■ , , , . ril  r: 

1 '-v-  : 

w^terr 

cosr4-f;;,¥'! 


VEHICLE 
PROD.  COST 
42352. 
16781. 
292339. 
220553. 


VEHICLE 
PROD.  COST 
97278. 
22823. 


VEHICLE 
ENG.  COST 
46191. 
13044. 
277428.. 
245573. 


VEHICLE 
ENG.  COST 
87722. 
25105. 


D.E- 


44622.fi®,, 

Strife 


NP3-1-1  BESS 


ELEC  TR  IC  AL  POWER 

I DEN  T TYPE 
227  BATTERY 


NO. 

2 


UM1T 
WEI OH  r 
23.  a 


UNIT 

POWsR 

0.0 


DOTE 

FACTOR 

*10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


0. 


. COST 
32597. 


T.c.  COST 
22357. 


VEHICLE 
PROD.  COST 
70100. 


VEHICLE 
ENG.  COST 
568*5. 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POwfcK  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWtR  CONTROL  UNITo 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 
63.* 
126  * A 
3**1 
0.0 
59.5 
1*9.0 
61.3 
1U.5 
117,9 

56.9 

2500.0 


DOTE 
FACTOR 
1 .00 
1.00 
1.00 
0.00 
1.00 
1 .00 
1.00 
1 .uo 
1.00 


D.E.  COST 
5*7*33. 
*97173.' 
373552. 

0. 

777*90. 
3 85  913*. 
8*9393. 
*91962. 
2211 *9. 


T.E.  COST 
106837. 
292*78. 
119981. 

0. 

*51631. 

750099. 

28*808. 

216217. 

107375. 


VEHICLE 
PROD.  COST 
213671. 
309758. 
95533. 

0 . 

30108*. 

3800**. 

28*80*. 

216215. 

50*32. 


VEHICLE 
ENG.  COST 
129506, 
11760*. 
88362. 
0. 

183910. 

912876. 

200922. 

116372. 

52312. 


V\ 


TOTAL  SATELLITE  WEIGHT  3308.3 


VII-i'S‘5' 


*+  SATELLITE  SYSTEMS  COST  MOOEL  ** 

A/ra  ~/~  & Yfz. 


SUBSYSTEM  CO NF IGUR A TIO NS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  FRCPULSIGN 

CONFIGURATION  - - MONOPRCPELLANT 

DAJA  PROCESSING  AND  INSTRUMENT ATION 
CONFIGURATION  - 


COMMUNICATIONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONFIGURAT  ION  - 

VEHICLE  SIZING 
CONFIGURATION  - 

MISCELLANEOUS  INFORMATION 


SPECIAL  PURPOSE  PROCESSOR  (DTU> 

- UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

- SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

- CYLINDRICAL 


APOGEE  a "300* 
BOL  POWEF  = 1122. 


NUMBER  OF  QUAL  UNITS  =*  0 
ARRAY  AREA  = 91.  C SQ  FT 


BATT  CAP  - 30.  AMP-HR 


SPACECRAFT  COST  MOOEL 
NP3-1-2  VFR 

C MILLIONS  OF  1977  DOLL  A RSI 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


. — ODT+E * 

TEST  AND 
EVALUATION 


STRUCTURE 

7.8 

1.5 

THERMAL  CONTROL 

• 6 

ELECTRICAL  POWER 

3.3 

1*  0 

COMMUNICATIONS 

,7 

• 2 

OAT  A HANDLING 

9.0 

,2 

STABILITY  AND  C tNTROL 

4.2 

1,2 

AUXILIARY  PROPULSION 

1.4 

.7 

SPACECRAFT 

27.0 

4.9 

MISSION  EQUIPMENT. 

TOTAL 

PRODUCTION 

-RECURRING-  — 

FAB  AND 

TOTAL 

DQT +E 

ENGINEERING 

ASSEMBLY 

RECURRING 

9.3 

16.0 

0.3 

24.2 

• 8 

1.3 

1.2 

2.5 

4.3 

7.5 

11.4 

18.9 

1.0 

1.5 

2.4 

3*9 

9.2 

21.9 

3.3 

- 25.1 

5.  4 

8.6 

7.3 

15.9 

2*1 

4.  4 

5.  5 

9.9 

31.9 

100.6 

61.1 

39.3 

100.4 

642.3 

SATELLITE 

QUALIFICATION  UNIKSJ 
GSE  tAGE) 

LAUNCH  SITE  SUP  fORT 
CONTRACTOR  FEE 


TOTAL  SATELLTTF 


132.5 

0.0 

2.3 

2.4 

137.1 


742.7 


4.7 

7.4 


754.3 


AVERAGE  UNIT  COST  C 10  SATELLITES) 

TOTAL  SATELLITE  DOT*E  AND 
RECURRING  COST 


75.5 


391*9 


It 


NP3-1-2  VFR 


* * * .*  ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 
IDENT  TYPE  NG. 

UNIT 

HEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

; T •£•  COST 

VEHICLE  . 
PROD.  COST 

VEHICLE 
ENG. . COST 

1315  REACTION  WHEEL 

1 

12.2 

12.0 

1.00 

195271. 

78588. 

38117. 

.40127. 

1601  VALVE  CRXVER  ASSY 

1 

1.6 

1.  0 

1.0  0 

55145. 

30236. 

15103, 

11332. 

1815  EARTH  SENSOR 

1 

1 5.4 

15.6 

1.00 

1172826. 

296104. 

263105. 

241006* 

220  2 CONTROL  ELECTRNCS 

1 

. 7.1 

62.  0 

1.00 

1038161. 

441025. 

198498. 

213334. 

AUXILIARY  PROPULSION 
IOENT  TYPE 

NO. 

UNIT 

HEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

829  THRUSTER 

12 

.6 

0.0 

.10 

15068, 

62143. 

93546. 

77247. 

834  THRUSTER 

2 

.7 

.1 

.10 

10283. 

14762. 

21947, 

22107. 

DATA  PROCE  IS  TNG  ANO  INSTRUMENTATION 

UNIT  UNIT 

I DENT  TYPE  __  NO.  HEIGHT  POWER 

DOTE 

FACTOR 

D.E.  COST 
1423617. 

T.E.  COST 

VEHICLE 
PROD,  COST 

VEHICLE 
ENG.  COST 

203  DIGITAL  TELEMETRY 

2 

8.9 

3.0 

.70 

97343. 

192543. 

437229. 

403  CDU 

1 

12.3 

7.5  - 

.70 

3867072. 

33473, 

36783. 

848590. 

COMMUNICATIONS 
IOENT  TYPE 

NO. 

UNIT  . 
HEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

O.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE , 
ENG.  COSt 

103  BASEBND  ASSY  UNIT 

1 

2.0 

. .5 

1.00 

44622, 

16117. 

25412. 

9169. 

227  ANTENNA 

1 

• 8 

0.0 

1.00 

49684. 

27572. 

6353. 

10210. 

306  TRANSMITTER 

1 

2.1 

10.9 

1.00 

91242. 

28105. 

36439. 

18750. 

312  TRANSMITTER 

1 

2.2 

15.8 

1.00 

94439. 

29171. 

37518. 

28168. 

19406. 

401  RECEIVER 

1 

3.9 

6.3 

1.00 

77256.- 

24775. 

15875, 

503  COMMAND  SIG  CONO 

1 

1.5 

.9 

1,00 

18115. 

18115. 

16302. 

3723. 

603  DIPLEXER 

1 

3«  1 

1.0 

1.00 

57409. 

15451. 

1546|3* 

11797. 

JS  Si-Ill l\ 


NP3-1-2  VFR 


ELECTRICAL  POWER 

I DENT  TYPE 
227  BATTERY 


NO. 

2 


UNIT 

HEIGHT 

23,8 


UNIT 

POWER 

0.0 


DOTE 

FACTOR 

.10 


D.E.  COST 
32587. 


T.E.  COST 
22357. 


VEHICLE 
PROO.  COST 
76066. 


VEHICLE 
ENG.  COST 
50057. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PR  (PULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAU  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  HEIGHT 


HEIGHT 

63.4 
126.4 

34.  1 
0.0 

59.5 
148.  0 

61.3 

10.5 
117.9 

56.9 

2500. 0 


OOTE. 

VEHICLE 

VEHICLE 

FACTOR 

O.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

1.00 

547488. 

106837. 

192304. 

112  50  4. 

1.0  0 
1.00 

497173. 
373  552. 

292478. 

119981. 

278610. 
85  980.. 

102165. 

76762. 

0.00 

0 . 

0. 

0. 

0. 

1.00 

777480. 

451631. 

270976. 

159766. 

1.00 

3059104. 

760096. 

342041. 

793032. 

1.00 

649398. 

28480  8. 

256325. 

174545. 

1.00 

491962. 

216217. 

194594. 

101094. 

1.00 

221148. 

107375. 

45389. 

45444. 

TOTAL  SATELLITE  HEIGHT  3308.3 


VII -/O? 


#*  SATELLITE  SYSTEMS  COST  MODEL  ** 

A/L'-H  <Tor 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  THREE  AXIS  MASS  EXPULSION 

AUXILIARY  PROPULSION 

CONFIGURATION  MONO® ROPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

COMMUNICATIONS 

CONFIGURATION  SEPARATE  UPLINK  AND  DOWNLINK 

ELECTRICAL  POWER 

CONFIGURATION  NUCLEAR  POWER  GENERATION 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  * 5COO.  NUMBER  OF  QUAL  UNITS  ® 0 


09  MIA 


SPACECRAFT 


MODEL 


PROBE 
DOLLARS  J 


TOTAL 

-RECURRING 

PRODUCTION 

FAB  AND 

TOTAL 

DDT  + E 

ENGINEERING 

ASSEMBLY 

RECURRING 

10.5 

2.7 

A. 5 

7.2 

1.5 

• 5 

.3 

. 8 • 

10. A 

2.8 

15.0 

17.8 

.0 

.6 

.7 

1.2 

6.3 

5.6 

1.9 

7.5 

0.5 

6.1 

A. A 

10.5 

0.0 

2.2 

5.0 

7,3 

54.0 

20. A 

31.9 

52 .3 

1 A . A 

11.3 

68.4 

63.6 

0.0 

2.6 

1 . A 

A.O 

3.8 

75.0 

68*7 

3A.A 

143.7 


/<?/.- 1 1 A 


NL1-1-1  JUP  PROBE 


* * * * ASSEMBLY  DESCRIPTIONS  ♦ * * * 


STABILIZATION  AND  CONTROL 


VEHICLE 


VEHICLE 


IOENT  TYRE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E®  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

1 5 C 1 CONTROL  ELECT. 

2 

10  .0 

4 .0 

1 .00 

1500966. 

851188. 

580324. 

719594. 

16 Cl  VALVE  DRIVER  ASSY 

3 

1 .6 

1.0 

1.00 

67552. 

72567. 

48967, 

46764. 

1718  RATE  INTEGR  GYRO 
18C3  EARTH  SENSOR 

2 

9.6 

32.0 

1 .00 

890295. 

172094, 

357673. 

426826. 

2 

14  .6 

19.0 

1.00 

1244754. 

480053. 

578119. 

596760. 

AIXILIARY  PROPULSION 
ICENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

824  THRUSTER 

6 

.6 

0 .0 

.10 

11814. 

33143. 

55765. 

54496. 

834  THRUSTER 

2 

.7 

• 1 

.10 

10283. 

14762. 

23550. 

27842, 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

IDFNT  TYPE  NO.  WEIGHT 

203  OIGITAL  TELEMETRY  2 8.9 

4C6  COMMD  DECOD  + DISTR  2.  11.0 


COMMUNICATIONS 


UNIT 


DDTE 

FACTOR 


D.E.  COST 


IDFNT  TYPE 
227  ANTENNA 
312  TRANSMITTER 
401  RECEIVER 
503  COMMAND  $IG 


COND 


2 

8.9 

3 .0 

1.00 

865786. 

2. 

11.0 

5 .5 

1,00 

2562757. 

• UNIT 

UNIT 

OCTE 

no; 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

4 

« 8 

0.0 

1.00 

66452. 

2 

2.2 

15.8 

i .00 

105063. 

2 

3.9 

6.3 

1 .00 

85947. 

3 

1.5 

.9 

1 .00 

22191. 

T.E.  COST 
139061. 
184082# 


T.E.  COST 
85474. 
49590. 
42118. 
43476. 


VEHICLE 
PROD.  COST 
287682, 
380820. 


VEHICLE 
PROD.  COST 
26288. 
86249® 
64756. 
52854. 


VEHICLE 
ENG.  COST 
415075. 
1228638. 


NLl-l-1  JUP  PB09E 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


DOTE 


NAME 

WEIGHT 

FACTOR 

NUCLEAR  POWER  UNIT 

175.0 

1.00 

WIRING  HARNESS 

227.9 

1.00 

THERMAL  CONTROL 

37.5 

1 .00 

POWER  CONVERTERS 

10.0 

1 .00 

PROPULSION  PEED  SYS 

474.5 

1.00 

STRUCTURE 

642,4 

1.00 

SATELLITE  ADAPTER 

125.1 

1.00 

PROPELLANT  WEIGHT 

1632.8 

MISSION  EQUIP  WEIGHT 

1B5.0 

D.Ei  COST 
2618729. 
819583. 
763778. 
410936. 
2862205. 
3710755. 
232576. 


T.E.  COST 
7636141. 
482147. 
127967. 
256004. 
2211054. 
2647169. 
117576. 


VEHICLE 
PROD.  CUST 
4388118. 
586998. 
116088. 
147129. 
1694298. 
1521365., 
60015. 


VEHICLE 
ENG.  COST 
563162. 
163747. 
152597. 
62102. 
571848. 
741383. 
46467. 


TOTAL  SATELLITE  WEIGHT  3638.9 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
MJLf-bZ  VpX^ 


Uj 


SUBSYSTEM  CONFIGURATIONS 

* 

STABILIZATION  AND  CONTROL 

CONFIGURATION  THREE  AXIS 


MASS  EXPULSION 


AUXILIARY  PROPULS IDN 

CONFIGURATION  MGNGPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (OTU) 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  *-  5000.  NUMBER  OF  QUAL  UNITS  » 0 
BOL  POWER  « 1433.  ARRAY  AREA  ■»  116.3  SQ  FT 


BATT  CAP  » 72.  AMP-HR 


/-• 

\ 


jr°H- ll/\ 


SPACECRAFT  COST  MODEL 


NL1-1-2  VOIR 

(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


DDT  + E 

TEST  AND 
EVALUATION 


TOTAL 

ODT+E 


PRODUCTION 

ENGINEERING 


-RECURRING-4. 
FAB  AND 
ASSEMBLY 


TOTAL  4 
RECURRING 


STRUCTURE 
THERMAL  CONTROL 
.ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING  ' 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


13.7 
3.1 
6.6 
1.4 

11.7 
6.  3 
8. A 


51.2 


6.9 

.2 

2.7 

.7 

.4 

2.2 

6.3 


19.5 


20.7 

5.5 

8.4 

13. 

3.3 

1.2 

.4 

1. 

9.3 

3.0 

6.9 

9* 

2.1 

1.5 

1.3 

2. 

12.1 

11.2 

1.9 

13. 

8.5 

6.1 

4*  4 

10. 

14,7 

3.6 

10.0 

13* 

70.7 

32.2 

33.4 

65. 

7.7 

2. 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


68.2 


1.6 

4.7 


TOTAL  SATELLITE 


74*  5 


AVERAGE  UNIT  COST  ( 2 SATELLITES) 


37*3 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


156.  d 


NLl-l-2  VOIR 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  NO, 

1501  CONTROL  'ELECT.  2 

1601  VALVE  DRIVER  ASSY  3 

1719  RATE  INTEGR  GYRO  2 

1803  EARTH  SENSOR  2 


AUXILIARY  PROPULSION 

IDENT  TYPE  NO. 

829  THRUSTER  6 

834  THRUSTER  2 


UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

10.0 

4.0 

1.00 

1500966, 

851188. 

580324. 

719594, 

1.6 

1.0 

1,00 

67552, 

72567. 

46967, 

46764, 

9.6 

32.0 

1.00 

890295. 

172894. 

357673. 

426826. 

14.6 

19.0 

1.00 

1244754. 

480053. 

578119. 

596760. 

UNIT 

WEIGHT 

UNIT  DOTE 
POWER  FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

.6 

0.0 

.10 

11814. 

33143. 

55765. 

54496, 

.7 

• 1 

,10 

10283. 

14762. 

23550. 

27842, 

DATA  PROCESSING  AND  INSTRUMENTATION 


IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.»E.  COST 

203  DIGITAL  TELEMETRY 

2 

a .9 

3.0 

1,00 

1634770, 

406  COMMD  DECOD+D ISTR 

2 

u.o 

5.5 

1.00 

5C35800. 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WtIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

103  BA’SEBND  ASSY  UNIT 

2 

2.0 

•»5 

1.00 

49642. 

203  ANTENNA 

2 

10.4 

0.0 

1.00 

462041. 

354  TRANSMITTER 

4 

2.8 

90.,0 

1.00 

148403, 

401  RECEIVER 

2 

3.9 

6.  3 

1.00 

85947. 

503  COMMAND  SIG  COND 

3 

1.5 

.9 

1.00 

22191. 

618  DIPLEXER 

2 

1.5 

0.0 

1.00 

38973. 

T.E.  COST 
139061, 
184082. 


E.  COST 
27399. 
268784. 
103185, 
42118, 
43476. 
17662. 


VEHICLE 
PROD.  COST 
287682, 
380820. 


VEHICLE 
ENG.  COST 
079626, 
2414265. 


VEHICLE 
PROD,  COST 
58418. 
95343. 
178066, 
64756. 
52854. 
21769. 


VEHICLE 
ENG.  COST 
23799, 
221512. 
129227. 

41205.. 

15362.. 
18684. 


II A 


NL1-1-2  VOIR 


ELECTRICAL  POWER 

IDENT  TYPE 
263  BATTERY 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


TOTAL  SATELLItE  WEIGHT  0085.5 


UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

NO.  WEIGHT 

POWER 

FACTOR 

D.E*  cost 

T.E.  COST 

PROD.  COST 

ENG*  COST 

2 49.5 

0.0 

.10 

66515. 

37879. 

138287. 

128677. 

MATING  RELATIONSHIPS 

DDTE 

VEHICLE 

VEHICLE 

WEIGHT 

FACTOR 

0 •£•  COST 

T.E,  COST 

PROD.  COST 

ENG.  COS’ 

e31.0 

1.00 

650057. 

134042. 

308144. 

129877. 

572.0 

1.00 

1706536. 

1052166. 

1280978. 

357337 

61.1 

1.00 

1013700. 

178172. 

154459. 

362364 

10.0 

1.00 

410936. 

256004. 

147129. 

82102 

1201. 7 

l.'OO 

4940443, 

4501141. 

3449158. 

988664. 

1193.9 

1.00 

7074477* 

4483011. 

2576449. 

1413431. 

143  . f 

1.00 

980098. 

468013. 

538867. 

195817 

13.4 

1.00 

580420. 

266023. 

305774 • . 

115964 

254.3 

1.00 

425051. 

273650. 

90884. 

84922 

4769*4 

300.0 

'0085.5 

VII  -Z4.-7 


SATELLITE  SYSTEMS  COST  MODEL  *+ 
AIL  G>/Z£ 


SUBSYSTEM  CONFI  C-URATI  OHS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  THREE  AXIS  MASS  EXPULSION 

AUXILIARY  PROPULSION 

CONFIGURATION MON  0° ROPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  « 5000.'  NUMBER  OF  QUAL  UNITS  * 0 

BOL  POWER  - 740.  ARRAY  AREA  - 60.1  SO  FT  BATT  CAP  ®_36.  AMP-HR 


SmrC.</  FI  COST  M G D (■  L 


M.  1-1-3  Mtf  ORB 
(F  ILl.ILNS  CF  1977  DOLLARS) 


COT  + E 

-RECURRING  — - 

TOTAL 

DESIGN 

ENGINEERING 

TEST  AN  C 

TOTAL 

PRODUCTION 

F A B AND 

SuB'VJTtf.  COST 

tv  ALL  AT  1 GN 

Ol'T  + E 

ENGINEERING 

ASSEMBLY 

RECURRING 

STRUCT! PE 

5.2 

1.4 

6.6 

2.1 

1.9 

4 .0 

THE  km  CONTROL 

.6 

.2 

.6 

.2 

.3 

.5 

ELECTRICAL  PCVf-P 

2.4 

.6 

3.0 

1.2 

1.4 

2.6 

CONMINICAT JONS 

1.2 

.4 

1.7 

.7 

.9 

1.6 

L'ATA  HANDLING 

6.8 

.4 

7.3 

2.7 

1.1 

3.8 

STABILITY  AND  CGNTPOI 
AUXILIARY  RRtPULSION 

5.7 

1.4 

7.1 

2.3 

2.5  • 

4.8 

1.9 

1.0 

2.9 

1.0 

1.7 

2.7 

SPACECRAFT 

2 3*8 

5.5 

29,3 

10.3 

9.8 

20.1 

V IS  SIGN  EO  UI PM  EN  T 

16,0 

12  .7 

SATELLITE 

45.3 

32.7 

CUALH  ICATION  UNIT  (S  ) 

0.0 

GSE  ( A C F ) 

LAUNCH  SITE  SUPPORT 

2.1 

.8 

COMPACTOR  FEE 

2.2 

1.5 

TOTAL  SATELLITE 

49.6 

35.0 

AVERAGE  UNIT  COST  ( 2 SATELLITES) 


17.5 


TOTAL  SATELLITE  DDT+E  AM H 
RtCUFFING  COST 


84.6 


NL1-1-3  MER  DR B 


* * * * ASSEMBLY 

DESCRIPTIONS  * * 

# * 

STABILIZATION  AND  CONTROL 

UN  IT 

IDFNT  TYPE  NO.  WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

15 Cl  CONTROL  ELECT. 

1 10.0 

4.0 

1.00 

1349183. 

500699. 

322401. 

269557. 

16C1  VALVE  DRIVER  ASSY 

2 1.6 

1.0 

1.00 

61349. 

51402, 

34720. 

29412. 

1718  RATE  IN TE  GR  GYRO 

1 9.6 

32,0 

1 .00 

000266. 

1 72094  « 

198707. 

159887. 

18 C3  EARTH  SENSOR 

1 14  .6 

19.0 

1 .00 

1118880. 

262384. ■ 

321177. 

223544. 

AUXILIARY  PROPULSION 
ICENT  TYPE 

UNIT 

NO.  WEIGHT 

UNIT 

POWER 

0 DTE 
FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST- 

VEHICLE 
ENG.  COST 

634  THRUSTER 

6 .7 

.1 

.10 

13754. 

45762. 

7630  2. 

72945. 

DATA  PROCESSING 
IDENT  TYPE 

AND  INSTRUMENTATION 
UNIT 

NO.  WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG,  COST 

2C3  DIGITAL  TEL 

EMETPY 

1 

8 .9 

3.0 

1.00 

951713, 

139061, 

159823. 

190146, 

406  COM  MD  DECOD 

+PISTR 

1 

11,0 

5 .5 

1.00 

3071226. 

184082, 

211566. 

613609, 

COMMUNICATIONS 
ICENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

D DTE 
FACTOR 

D.E.  COST 

t.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1 03  BASERND  ASSY  UNIT 

1 

2.0 

.5 

1 ,00 

44622. 

16117. 

32454. 

8915, 

203  ANTENNA 

1 

10.4 

0,0 

1.00 

415318. 

158108. 

52968. 

82978, 

354  TRANSMITTER 

3 

2,8 

90.0 

1 ,00 

135921. 

83756. 

139519. 

94093. 

401  RECEIVER 

1 

3.9 

6.3 

1 .00 

77256, 

24775. 

35975, 

1543  5,* 

503  COMMAND  S IG 

COND 

2 

1.5 

.9 

1 ,00 

20153, 

30796, 

37476. 

966  2, 

616  DIPLEXER 

1 

1.5 

0.0 

1.00 

35032. 

10390. 

12094. 

6999. 

VI  I-/ 70 


NL 1-1-3  HER  ORB 


ELECTRICAL  POWER 


uvuv.  i r\A  l run'.  r\ 

UNIT 

UNIT 

DDTE 

VEHICLE 

VEHICLE 

IOENT  TYPE 

NO.  WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

236  BATTERY 

2 31  ,5 

0 .0 

.10 

37808. 

27357. 

99874. 

73141. 

EQUIPMENTS  USING  COST 

ESTIMATING  RELATIONSHIPS 

DDTE 

VEHICLE 

VEHICLE 

NAME 

WEIGHT 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

SCLAR  A PR  AY 

41.9 

1.00 

86679. 

32306. 

74266. 

17318. 

WIRING  HARNESS 

42.1 

1.00 

195712. 

115134. 

140172. 

39102 • 

THERMAL  CONTROL 

31.5 

1 .00 

358953. 

113700. 

104  631-. 

71716. 

POWER  CONVERTERS 

10.0 

1.00 

410936. 

256004. 

147129. 

62102. 

PFCPULS ION  FEED  SYS 

101.6 

1 .00 

1131124. 

680068. 

521126. 

225991. 

STRUCTURE 

157.9 

1.00 

2532397. 

803104. 

461555. 

505955. 

POWEP  CONTROL  UNITS 

52.2 

1.00 

665834. 

35555. 

40868. 

133029. 

SCLAR  ARRAY  DRIVE 

6.9 

1.00 

370088. 

151322. 

173933. 

73941. 

SATELLITE  ADAPTER 

68.1 

1 .00 

136698. 

62444. 

42049. 

27711. 

PROPELLANT  WEIGHT  242.9 

MISSION  EQUIP  WEIGHT  950.0 

TOTAL  SATELLITE  WEIGHT  1860.4 


-S  7 


Vli-17/ 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

cS'/PT-  ORAJj 


SUBSYSTEM  CONFIGURATIONS 


STABILIZATION  AND  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  CDTU) 


COMMUNICATIONS 

CONFIGURATION  - - SEPARATE  UPLINK 


AND  DOWNLINK 


ELra5iu??oV-  - 


SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  - 19323.  NUMBER  OF  QUAL  UNITS  « 
BOL  POWER  ■ 303.  ARRAY  AREA  • 65  .<>  SQ 


0 

FT 


BATT  CAP  * 18.  AHP-HR 


Til -Ilfs 


SPACECRAFT  COST  MODEL 


NL 1-1-4  SAT— URAN 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


— DDT^E- 

TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


RECURRING— 

-PRODUCTION  FAB  AND 
ENGINEERING  ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


EQUIPMENT 


SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


2.4 

1.0 

3.4 

1.0 

0 1 

1.1 

2.2 

• 8 

3.0 

‘ 1.2 

.5 

1.7 

2.8 

• 3 

3.1 

2.9 

1.2 

4.1 

. 1.9 

1.0 

2.8 

' 

14*4 

4.8 

19.2 

10.2 

29.4 
,,  0 oO 
: i.4 

1.4 

32.3 

Z.3 

.9 

2*3 

2.0 

Z.7 

4.9 

2.2 


17.4: 


2.1 

.4 

2.6 

1.8 

1.1 

3.3 

2.9 


14*3 


4.4 
1.3 
5.0 
3.9 
3 . 8 
8.2 
5.2 


31*! 

14.: 


46.1 


1*4 

2.3 


49*8 


AVERAGE  UNIT  COST  ( 4 SATELLITES) 

TOTAL  SATELLITE  ODT+E  AND 
RECURRING  COST 


12*4 


82*1 


l/\ 


Nl 1-1-4  SAT-URAN 


0 * 

* * ASSEMBLY 

DESCRIPTIONS  * * 

♦ * 

STABILIZATION  AND  CONTROL 

VEHICLE 

VEHICLE 

UNIT 

UNIT 

DOTE 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 
165834. 

T.E.  COST 

PROD.  COST 

203  VALVE  DRIVER  ASSY 

1 

1.6 

5.9 

1.00 

15851. 

20805. 

303  SUN  SENSOR 
403  NUTATION  DAMPER 

2 

.3 

.0 

1 .00 

129217. 

14519.1 

27032. 

56260. 

1 

2.8 

0.0 

1.00 

77256. 

15984. 

13778. 

18519. 

603  CONTROL  ELECTRNCS 

2 

7.4 

3.5 

1.00 

1192148. 

761291. 

423092.1 

519051.: 

803  EARTH  SENSOR 

3 

1.3 

0.0 

1.00 

157133. 

77692.1 

93038. 

91819.. 

AUXILIARY  PROPULSION  . 

VEHICLE 

UNIT 

UNIT 

ODTE 

VEHICLE 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

834  THRUSTER 

8 

.7 

• 1 

.10 

13754. 

45762. 

74656. 

67872.1 

DATA  PROCESSING  ANO  I NS TRU HE NT ATI ON 

VEHICLE 
PROD.  COST 

JK'EUt 

IDENT  TYPE 

NO. 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

203  DIGITAL  TELEMETRY 

1 

8.9 

3.0 

1 .00 

364321. 

139061.1 

143841. 

87331.1 

403  COMMO  DECOD+DISTR 

1 . 

. 2.3 

7.5 

1.00 

1294909. 

47819.1 

49463. 

310403. 

COMMUNICATIONS 

UNIT 

UNIT 

DDTE 

i ' 

D.E.'  COST 
462041. 

T.E.  COST 
266784.. 

VEHICLE 

VEHICLE^ 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

PROD.  COST 

ENG.  COST 

203  ANTENNA 

2 

10.4 

0.0 

1 .00 

128713. 

201169. 

398  TRANSMITTER 

2 

2.1 

16  .0 

1.00 

152260. 

47779.: 

113069.: 

66293.1 

401  RECEIVER 

1 

3.9 

6.3 

1.00 

77256. 

24775.1 

32378.1 

18519.. 

503  COMMAND  SIG  COND 

3 

1.5 

.9 

1.00 

22191. 

43476.1 

47569.. 

12967. 

NL1-1-4  SAT-URAN 


ELECTRICAL  POWER 

IOENT  TYPE 
213  BATTERY 


NO. 

2 


UNIT 

WEIGHT 

17.2 


UNIT 

POWER 

0.0 


fSBISr  D.E.  COST 


>10 


21490. 


T.E.  COST 
17695.1 


PRQD^SijST 

63209. 


VEHICLE 
ENG.  COST 
38683. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP.  WEIGHT 


WEIGHT 

32.2 

41.1 

21.1 

15.9 

94.6 
128.8 

42.9 

29.6 

184*7 

85.0 


ODTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST1 

VEHICLE 
ENG.  COST 

1.00 

91365. 

26408. 

54637. 

21901 . 

1.00 

191763. 

112611. 

123609.’ 

,45967. 

1.00 

562203. 

86650. 

74633. 

134766. 

1.00 

590016. 

367568. 

190122.. 

141433. 

1.00 

1082118. 

643925. 

444088. 

259395. 

1.00 

1355424. 

675423. 

34935  8.. 

324909. 

1.00 

394920.4 

31699. 

32792. 

94666. 

1.00 

, 45541., 

28529. 

23244.' 

10917. 

TOTAL  SATELLITE  WEIGHT  808.5 


( 


VH-175" 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
ML  /-  /-  S~  pa,  P/.Y&Y 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND'  CONTROL 

CONFIGURATION  - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONO3 ROPELL ANT 


DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - SPECIAL  PURPOSE  PROCESSOR  (OTU) 


COMMUNICATIONS  ! 

CONFIGURATION  - UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
ELECTRICAL  POWER  I 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING  1 

CONFIGURATION  - CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  - 19323.  NUMBER  OF  QUAL  UNITS  ■ 0 

DDL  POWER  « 1072.  ARRAY  AREA  ■ 8A.2  SO  FT  BA TT  CAP  «100.  AMP-HR 


SPACECRAFT  COST  MODEL 


NLl-i-5  DC  FLYBY 
(MILLIONS  OF  1977  DOLLARS ) 


SUBSYSTEM  COST 


0 ESIGN 
ENGINEERING 


- — DOT+E 

TEST  AND 
EVALUATION 


TOTAL 
DDT  + E 


RECURRING 

PRODUCTION  FAB  AND  „ TOTAL 
ENGINEERING  ASSEMBLY  RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  PlWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


4.0 

1.3 
2.8 
1.6 
4.9 
4.2 

1.4 


1.2 

.2 

.9 

.6 

.3 

1.6 

.7 


5.2 
.1.4 

3.7 

2.3 
5.2 

5.8 

2.1 


1.6 

.5 

1.6 

1.4 

2.6 

2.8 

• 9 


1*3 
• 3 

2.7 

1.5 

1.0 

2.4 

1.3 


3.4 
• 8 

4.4 
2.9 
3.6 

5.3 

2.3 


IT 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


20.3 


5.5 


25.7 

26.6 


52.4 

0.0 

1.8 

1.9 

56.1 


11.6 


11.1 


22.7 

23.9 


46.6 


.9 

1.7 


49.1 


AVERAGE  UNIT  COST  ( i2  SATELLITES) 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


24.5 

105.2 


MU-1-5  OC  FLYBY 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


iTAB  ILI  ZATI ON  AND',  CONTROL 


:E: 

H- 


IDFNT  TYPE  .. 

1303  REACTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1815  EARTH  SENSOR  * 
2203  CONTROL  ELFCTRNCS 

i 

AUXILIARY  PROPULSION 

IDFNT  TYPE 
818  THRUSTER 
834  THRUSTER 

t 

t 


IDEM!  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMD  DECOD+DISTR 


COMMUNICATIONS 

IDFNT  TYPE  i 

103  BASE3N0  ASSY  UNIT. 
ANTENNA  1 

TRANSMITTER 
TRANSMITTER 


203 
336 
3 96 

618 


aes^K5RSIG 

DIPLEXER 


CON  D 


NO. 

1 

2 

1 

2 


NO. 

12 

4 


NO. 

2 

1 


'NO. 

1 

2 

2 

2 

1 

2 

1 


UNIT 

UNIT 

POWER 

ODTE 

T.E.  COST 

VEHICLE 

VEHICLE 

WEIGHT 

FACTOR 

D.E.  COST 

PROD.  COST  • 

ENG.  COST 

5.1 

.3 

1 .00 

100166. 

40360. 

23269. 

20013. 

1.6 

1 .0 

1.00 

61349. 

51402. 

34720, 

29412.1 

15.4 

15  .6 

1.00 

1172826. 

296104,; 

336026. 

234322. 

7.1 

62.0 

1.00 

1154954. 

749743,1 

456323, 

553708, 

UNIT 

WEIGHT 

UNIT 

POWER 

D DTE 
FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST  . 

VEHICLE 
ENG.  COST 

.4 

0.0 

.10 

11717. 

47802.- 

76366.  ~ 

7565 1. 

« 1 

.10 

11440. 

25095.; 

42390. 

43351.  , 

STATION 

UNIT 

UNIT 

DDTE 

. 

VEHICLE  • 

VEHICLE 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

. T.E.  COST 

PROD.  COST 

ENG.  COST 

8.9 

3 .0 

1,00 

720079. 

,139061.* 

287682.  * 

345220*! 

: 2.3 

7.5 

1,00 

2171338. 

• 47819.! 

54958. 

, 433818.1 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

we.  cost 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

2.0 

.5 

1 .00 

44622. 

16117,1 

32454.  , 

891 5. 

10.4 

0 .0 

1 .00 

462041, 

268784.- 

143014. 

221512. - 

2.5 

70.0 

l ,00 

172710. 

55025,! 

139708. 

82800. . 

*■  2.1 

16,0 

1 .00 

152260. 

47779. 

125654. 

72997. 

3.9 

6.3 

1.00 

77256, 

24775. 

35975. 

15435. 

- 1.5 

*9 

1,00 

20153. 

30796.1 

37476* 

9662  •'  • 

* 1.5 

0 .0 

1.00 

' 35032. 

10390. 

• 12094.! 

6999., 

NL1-1-5  DC  FLYBY 


■ ELECTRICAL  PDWER 

UNIT  UNIT 

DDTE 

‘I  DENT  TYPE 

NO*  WEIGHT  POWER 

FACTOR 

269  BATTERY 

2 71.3  0,0 

. .10 

EQUIPMENTS  USING  CQ£T 

ESTIMATING  RELATIONSHIPS 

DDTE 

NAME 

WEIGHT 

FACTOR 

SOLAR  ARRAY 

50*6 

1 .00 

WIRING  HARNESS 

51.7 

1 .00 

THERMAL  CONTROL 

40.4 

1 .00 

POWER  CONVERTERS 

0.0 

0 .00 

PROPULSION  FEED  SYS 

60.3 

1 .00 

STRUCTURE 

122.6 

1.00 

POWER  CONTROL  UNlfrS 

82.1 

1 .00 

SOLAR  ARRAY  DRIVE; 

9.7 

1.00 

SATELLITE  ADAPTER] 

41.6 

1.00 

PROPELLANT  WEIGHT 

65.1 

MISSION  EQUI P WEIGHT 

340.0' 

.£.  COST 

t.E.  COST 

VEHICLE 

VEHICLE 

PROD.  COST 

EMG.  COST 

86935. 

49261. 

179942. 

168180. 

VEHICLE 

VEHICLE 

0,6.  COST 

T*E.  COST 

PROD.  COST 

ENG.  COST 

518518. 

99325. 

228334. 

103596. 

232952. 

137042. 

166844, 

46542 • 

' 736217. 

134596. 

121259. 

147091. 

0. 

0. 

0.  ' 

0. 

796417, 

456269. 

349633. 

159119. 

1788938. 

647685, 

372234. 

357417. 

827046. 

337892. 

388383. 

165230. 

466226. 

202132. 

232  336. 

.93149. 

91220, 

39514. 

31516. 

18227. 

rrs  TOTAL  SATELLITE,  WEIGHT  1143*1 


feii-BK 


**  SATELLITE  SYSTEHS  COST  HODEL  ** 

///.  /-/-  L dt/r  \.LfU>X 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

^ciMlGURATJoN^^HONOPROPELLANT 

* 

DATA  PROCESSING  AND  INSTRUMENTATION 

..CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (OTU). 

COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

ELECTRICAL  POWER 

CONFIGURATION  - - NUCLEAR  POWER  GENERATION 

gSrHiON CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  « 19323. . NUMBER  OF  QUAL  UNITS  « 0 


(.Lk1 


SPACECRAFT 


MODEL 


LNDR 

DOLLARS) 


'total 

PRODUCTION 

-RECURRING— 
P AB  AND 

" TOTAL 

DDT+E 

ENGINEERING 

. ASSEMBLY 

RECURRI 

10.6 

0.0 

3.0 

3.0 

1.7 

0.0 

i.3 

.3 

30.6  . 

0.0 

14.7 

14.7, 

2.3. 

- • 6 

■ *9 

1.4 

6.5  . 

.9 

. .5 

1.4 

5.8 

.8 

1.3 

2.2 

2*3,  , 

. .2 

.6. 

1.0 

61.8. . 

2.4 

>1*5 

23.9 

54.6.- 

31.0-, 

u8:3. 

54*9 

2.6 

< 

• t , 

6*  5 • 

1.7; 

i 

123.5 

57.4 

57*4 

ieo.e , 


Nll-1-6  SO/T  LNDR 


STABILIZATION  AND  CONTROL 
;:DENT  'TYPE 

;18?  S^gSiSIPissv 

.815  EARTH  SENSOR 
!203. CONTROL  ELECTRNCS 


AUXILIARY'  PROPULSION 

CENT  TYPE  NO*  WEIGHT  POWER  FACTOR 

818  THRUSTER  12  .4  0.0  .10 

834  THRUSTER  4 .7  .1  .10 


♦ * 

•f  * ASSEMBLY 

OESCRI 

3L  . 

UNIT 

UNIT- 

DDTE 

NO. 

WEIGHT 

POWER 

FACTOR 

1 

2 

5.1 

1.6 

.3 

1.0 

1:88 

1 

15*4 

15.6 

1.00 

2 

. 7.1 

62.  o: 

1.00 

UNIT 

UNIT 

DDTE 

O.E.  COST 

1172826. 

1154954. 


D.E.  COST 
11717. 
11440. 


T.E.  COST 

• nmi : 

296104. 

749743.; 


E.  COST 

47802., 

25045., 


VEHICLE 
PROD.  COST 

373362. 

507024. 


VEHICLE 
PROD.  COST 
...  77844. 
42929. 


VEHICLE 
ENG.  COST 

2451? • 

0. 

461503. 


VEHICLE 
ENG.  COST 
78915. 
45221. 


DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

UNIT 

DDTE 

T.E.  COST 

•'  VEHICLE 

VEHICLE 

; CENT.  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

Prod,  cost 

ENG.  COST 

203  DIGITAL  TELEMETRY 

2 

8.9 

3.0 

1.00 

1252821. 

139061.. 

319646. 

500609., 

403  CONMD  uECGD+D ISTR 

1 . 

2.3 

7.5 

1.00 

3573083. 

47819.  . 

61C65. 

0 9 

COMMUNICATIONS 

:dent'  TYPE 

NOi: 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E;  COST 

.VEHICLE 
PftGD.  COST 

VEHICLE- 
ENG.  COST 

103  BASEBND  ASSY  UNIT 

1 

■ 2.0 

• 5 

1.00 

44622. 

16117.., 

36060. 

0. 

,203  ANTENNA 

2 

10.4 

0.0 

1.00 

462041.: 

268784. 

158904. 

184625., 

336  TRANSMITTER 

2 

2.5 

70.0 

1.00 

172710a 

55025. 

155230. 

69012. 

398  TRANSMITTER 

2 

2.1 

16.0 

1.00 

152260. 

47779. 

, 139615. 

60841. f 

401  RECEIVER 

1 

3.9 

6.13 

1.00 

77256. 

24775.. 

. 39973. 

Oil 

503  COMMAND  SIG  CQND 

3 

1.5 

.9 

1.00 

22191. 

43476., 

, 58726. 

15617. 

618  DIPLEXER 

1 

1.5 

0.0 

1.00 

35032. 

.10390. 

■ 134  38. 

0. 

NL1-1-6  SO/T  LNDR 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


, NAME 

NUCLEAR  POWER  UNIT 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 

525.0 
381.9 

65.5 

0.0 

69.7 

806.3 

170.1 

164.2 

1000.0 


DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 
14123328. 

VEHICLE 
PROD.  COS 

1.00 

4649079. 

9017745. 

1.00 

1269753. 

746974. 

1010461. 

1.00 

B44268 • 

.186774, 

178747. 

0.00 

-0. 

. ...  0. 

0. 

1.00 

876678. 

509744. 

434009. 

1.00 

3226447. 

3211214. 

2050583. 

1.00 

314023. 

105859. 

81969. 

enI^cost 


0. 


.TOTAL  SATELLITE  WEIGHT  3320*6 


oooooo 


£2  HI  J\ 


**  SATELLITE  SYSTEMS  COST  MODEL  *+ 

■A 'L/-/-7 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  THREE  AXIS  MASS  EXPULSION 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTUI 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 

ELCON?iGS!u??[iNR SHUNT  -PADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  » 5000*  NUMBER  OF  DUAL  UNITS  « 0 

BOL  POWER  ■ 892.',  ARRAY  AREA  ■ 72. A SO  FT  BATT  CAP  « 34.  AMP-HR 


-f?&  /-HA.. 


SPACECRAFT  COST  MODEL 


NLl-l-7  MARS  POLR 


(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


— -DOT+E-- — 
TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


PRODUCTION 

ENGINEERING 


-REC 


URRING* 
FAB  ANI 


ASSEMBLY  RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXIL 


RY  PROPULSION 


SEIS18BAI2 


ON  EQUIPMENT 


29*9 


39.0 

36,9 


19.1 


16.  4 


3.9 

0.0 

7.8 

10.4 

6.7 


35.6 

35.9 


QfiliikifSnoN  UNIT (S ) 
G$E  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


75.9 

0.0 

2.5 


71,5 


TOTAL  SATELLITE 


81.3 


75.2 


AVERAGE  UNIT  COST  C 2 SATELLITES) 

Total  satellite  ddt+e  and 

RECURRING  COST 


37.6 


i 7 


S^/'IIA. 


NL1-1-7  MARS  POLR 


* * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


IDENT  TYPE 
1501  CONTROL  ELECT. 
1601  VALVE  DRIVER  ASSY 
1718  RATE  INTEGR  GYRO 
1803  EARTH  SENSOR 


NO. 

2 

2 

2 

2 


UNIT. 


UNIT 

nupo 


DDT6 


WEIGHT  POWER  FACTOR 


10,0 

1.6 

9.6 

14.6 


4.0 

1.0 

32.0 

19.0 


1.00 

1.00 

1.00 

1.00 


D.E.  COST 
1500966. 
61349. 
890295. 
1244754. 


T.E.  COST 
851188.! 

51402,1 

172894.' 

480053.1 


VEHICLE 
PROD.  COST 
5 8032  4.i 
34720,. 
357673. 
578119. 


VEHICLE 
ENG.  COST 
719594. 

29412. 

426826. 

596760, 


AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

834  THRUSTER 

8 

.7 

• 1 

.10 

13754. 

45762.1 

76302.- 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

IDENT  TYPE  NO.  WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

d:ie..  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

203  DIGITAL  TELEMETRY 
406  COMMO  DECOD+DISTR 

1 

8.9 

3.0 

1.00 

1057507. 

139061.1 

159823. i* 

2 

. 11.0 

5.5 

1.00 

3376634. 

164082.! 

380820.1 

ELECTRICAL  POWER 
....  IDENT  TYPE 

NO*. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

! 233  BATTERY 

2 

34.1 

0.0 

.10 

36087. 

28995. 

105854. 

VEHICLE 
ENG.  COST 
72945.. 


VEHICLE 
ENG.  COST 

211282. r 

161882  7.' 


VEHICLE 
ENG.  COST 
69812. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 

^TRUcVijRf:^  FEED  SYS 
POWERCONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 


WEIGHT 

FACTOR 

, D.E.  COST 

50.4 

1.00 

97339. 

174.0 

1.00 

651946, 

32.8 

1 .00 

828092, 

10.0 

1.00 

410936. 

427.2 

1.00 

2688118. 

319. B 

1.00 

3387025. 

61.1 

1.00 

742727. 

8.4 

1.00 

422889. 

102.0  . 

1.00 

195527. 

PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


930,4 

600,0 


T.E.  COST 
37212. 

383529,. 
116860. 
256004. 
2040382. 
1463166. 
38985. 
178062. 
95917. 


VEHICLE 
PROD.i  COST 
85545. 
466934. 
107341. 
147129. 
1563515, 
840902.1 
44810. 
205588. 
53259. 


VEHICLE 
ENG..  COST 

19448.. 
130254. 
165447. 

82102, 

537067. 

676704.., 

148392. 

84490. 

39065., 


TOTAL  SATELLITE  WEIGHT  2931.5 


*7 


7*HI  A 


**  SATELLITE  SYSTEMS  COST  MODEL  +* 
N/L.  q- OF  -2 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 


AUXILIARY  PROPULSION 
CONFIGURATION  - - MONOPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 
. CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTU) 


COMMUNICATIONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING 
CONFIGURATION  - 


- UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

- NUCLEAR  POWER  GENERATION 

- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  » 19323.  NUMBER  OF  QUAL  UNITS 


L3  ItII/y 


SPACECRAFT  C 


MODEL 


SEPS-2 

DOLLARS) 


—RECURRING 

ittfBI&iil!! 

FAB  AND- 
ASSEMBLY 

TGTAI 

RcCURR 

Be  9 

0.0 

2. A 

2. A 

1.7 

0.  0 

i *2 

• 2 

El. 8 

0,0 

io.3 

10.3 

2.  A 

a 7 

1.0 

1.6 

5.0 

2.7 

1.0 

3.6 

6*  A 

1.8 

1.8 

3.  6 

6.3 

1.3 

1.7 

3.0 

5Z.5 

6.  A 

18.  A 

2A.8 

11. A 

• 

5.2 

63.9 

30.0 

0.0 

2»  3 

.7 

3.8 

1.8 

70.1 

32.5 

32.5 

102.6 

yt- 


NL1-1-8  JUP  SEPS-2 


* * * * ASSEM8LY  DESCRIPTIONS  * * * * 


STABILIZATION 


CONTROL 


IDENT  TYPE 
1 303  RE/CTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1815  EARTH  SENSOR 
2203  CONTROL  ELECT RNCS 


AUXILIARY  PROPULSION 

IDENT  TYPE 
818  THRUSTER 
834  THRUSTER 


UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

O.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

5.1 

.3 

1.00 

111435* 

68611* 

46538. 

44528. 

1*6 

1*0 

1*00 

67552. 

72567* 

54408. 

47539. 

15.4 

15.6 

1.00 

1304769. 

503376. 

672052. 

521367. 

7.1 

62.0 

1.00 

1154954. 

749743. 

507024. 

461503. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

.4 

0*0 

1*00 

142484. 

701098. 

167720. 

436376. 

• 7 

• 1 

1.00 

149104* 

560952. 

142640. 

306397. 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

IDENT  TYPE  NO*  WEIGHT 

203  DIGITAL  TELEMETRY  4 8.9 

403  COMMD  DECOD+OISTR  2 2.3 


COMMUNICATIONS 

IDENT  TYPE 
103  BASERND  ASSY  UNIT 
203  ANTENNA 
336  TRANSMITTER 
398  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
618  DIPLEXER 


WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG*  COST 

8.9 

3.0 

1.00 

793900. 

139061. 

575364. 

761223. 

2.3 

7.5 

1.00 

2008641. 

47819. 

109917* 

802625. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D*‘E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE . 
ENG.  COST 

2.0 

• '5 

1.00 

49642. 

27399. 

64909. 

19836. 

10.4 

0.9 

1.90 

462041. 

268784. 

158904. 

184625. 

2.5 

70.0 

1.00 

172710. 

55025. 

155230. 

69012. 

2.1 

16.0 

1.00 

152260. 

47779. 

139615* 

60841.' 

3.9 

6* '3 

1.00 

85V47 . 

42118. 

71951. 

34343. 

1.5 

.9 

1.00 

22191. 

43476. 

58726. 

15617* 

1.5 

0.0 

1.00 

38973*. 

17662* , 

24188* 

. 15573. 

Y7 


bil-UK 


NL1-1-6  JUP  S EPS-2 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

WEIGHT 

DDTE 

FACTOR 

O.E.  COST 
3534183. 

T.E.  COST 

VEHICLE 
PROD.  COS 

NUCLEAR  POWER  UNIT 

360.0 

1.00 

10083207. 

6438128. 

WIRING  HARNESS 

203.7 

l.'OO 

745161. 

438366. 

592995. 

THERMAL  CONTROL 

1.00 

857684. 

152986. 

150474. 

POWER  CONVERTERS 

0.0 

0.00 

0. 

0. 

0. 

PROPULSION  FEED  SYS 

179.9 

1.00 

1556629. 

1052877. 

696447. 

STRUCTURE 

609.0 

1.00 

2890243, 

2529716. 

1615400. 

SATELLITE  ADAPTER 

102.1 

1.00 

195690. 

88432. 

59210. 

PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 

864.3 

150.0 

VEHICLE 
ENG.  COST 


TOTAL  SATELLITE  WEIGHT  2697.3 


ooooooo 


**  SATELLITE  SYSTEMS  GOST  MODEL  ** 
///.  /-A-?  £/VCK£  7{3>Z~ 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOFR  CPELL ANT 

DATA  PROCESSING  ANO  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  fOTU) 

COMMUNICATIONS 

CONFIGURATION  - - UNI  FIE  E LINK-COMMON  ANTENNAS  PLUS  OOWNLINK 
ELECTRICAL  POWER 

“ CONFIGURATION  - - SHUNT  AND  DISCHARGE  REGULATION  - PAOOLE  MOUNTED  SOLAR  ARRAY 
VEHICLE  SIZING 

CONFIGURATION  - CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  = 19323.  NUMBER  OF  DUAL  UNITS  = 0 

BOL  POWER  = 783.  ARRAY  AREA  = 61.6  SQ  FT  BATT  CAP  - 72.  AMP-HR 


yy 


VJB  i 9 1 


SPACECRAFT 


NLl-i-9 
{MILLIONS  OF 


DDT+E 

DESIGN 

TEST  AND 

SUBSYSTEM  COST 

ENGINEERING 

EVALUATION 

STRUCTURE 

. 3.4 

1. 1 

THERMAL  CONTROL 

1.1 

.2 

ELECTRICAL  POWER 

2.3 

.7 

COMMUNICATIONS 

1.6 

.6 

DATA  HANDLING 

4.3 

.3 

STABILITY  AND  CONTROL 

4.2 

1.6 

AUXILIARY  PROPULSION 

1.3 

.7 

“'SPACECRAFT 

'18.4 

5.1 

MISSION  EQUIPMENT 


SAT  ELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


AVERAGE  UNIT  COST  ( i SATELLITES) 


TOTAL  SATELLITE  DET  + E AND 
RECURRING  COST 


T MODEL 


£ ROZ 
DOLLARS) 


TOTAL 

PRODUCTION 

-RECURRING--- 
FAB  AND- 

TOTAL 

ODT  + E 

ENGINEERING 

ASSEM BLY 

RECURRING 

4.5 

0.0. 

.9 

.9 

1.  3 

0.0 

.2 

.2 

3.1 

.2 

1.2 

1.5 

2.3 

. 5 

. 8 

1.4 

4.5 

.4 

.5 

1.0 

5.8 

. 8 

1.3 

2.2 

2.  1 

.2 

.7 

.9 

23,5 

2.2 

5.7 

7.9 

23.8 

11.5 

47. t3 

19.4 

0.0 

1.7 

.4 

1.8 

' .6 

50.7 

20.4 

20.4. 

71.1 


NLl-i-9  ENCKE  RDZ 


* * * * ASSEMBLY  DESCRIPTIONS  * * 41  * 


STABILIZATION  ANO  CONTROL 

IDENT  TYPE  N 

1303  REACTION  WHEEL 
1601  VALVE  CRIVER  ASSY 
1815  EARTH  SENSOR 
2203  CONTROL  ELECTRNCS 


AUXILIARY.  PROPULSION 

IDENT  TYPE 
818  THRUSTER 
834  THRUSTER 


DATA  PROCESSING  AND  If 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMD  DECOD+DISTR 


UNIT 

UNIT 

ODTE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

1 

5.1 

.3 

1.  00 

100 166. 

40  360  . 

2 

1.6 

1.0 

1.  00 

61349. 

51402. 

1 

15.4 

15.6 

1.00 

1172826. 

296104. 

2 

7.1 

62.0 

1.00 

1154954. 

749743  . 

UNIT 

UNIT 

DDTE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

12 

. 4 

0.  0 

. 10 

11717. 

478D2. 

4 

.7 

. l 

. to 

11440. 

25095. 

RUMENT  ATION 

UNIT 

UNIT 

DDTE 

NC. 

WEIGHT  ■ 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

2 

8.9 

3.  0 

1.  00 

621459. 

139061. 

1 

2.3 

7.5 

1.  0 0 

1901929. 

47819. 

VEHICLE 
PROO..  COST 
25855. 
38578. 
373362. 
507024. 


VEHICLE 
PROG.  COST 
77844. 
42929. 


VEHICLE 
PROD.  COST 
319646. 
610  65. 


— COMMUNICATIONS 


IDENT  TYPE 
103  BASEBNO  ASS 
203  ANTENNA 
336  TRANSMITTER 
398  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG 
618  OIPLEXER 


ASSY  UNIT 


COND 


UNIT 
WE  IGHT 
2.0 
10.4 

2.5 
2.1 
3.9 

1.5 
. 1.5 


UNIT 
POWER 
,5 
0 . 0 
70.0 
1 6.0 
6.3 
.9 
0.0 


DDTE 
FACTOR 
1.00 
1.00 
1.  00 
1.  00 
1.00 
1.00 
1.0  0 


D.E.  COST 
44  622. 
462041. 
172710. 
152260 . 
77256. 
20153. 
35032. 


T.E.  COST 
16117. 
268784. 
55025. 
47779. 
24775. 
30796. 
10390. 


VEHICLE 
PROD.  COST 
36060  . 
158904. 
155230 . 
139615. 
39973. 
41640. 
13438.  , 


NLl-i-9  ENCKE  RDZ 


ELECTRICAL  POWER 

IOENT  TYPE 
263  BATTERY 


UNIT  UNIT  DDTE 
NO.  WEIGHT  POWER  FACTOR  D.E.  COST 
2 49.5  0.  0 . 10  66515. 

1 


VEHICLE 

T.E.  COST  PROD.  COST 
37079.  140048. 


VEHICLE 
ENG.  COST 
134229. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


DDTE 

VEHICLE 

NAME 

WEIGHT 

FACTOR 

D.E.  COST . 

T.E.  COST 

PROD.  COS 

SOLAR  ARRAY 

42.  9 

1.  00 

416632. 

74412. 

190068. 

WIRING  HARNESS 

45.0 

1.00 

207086. 

121825. 

164797. 

THERMAL  CONTROL 

32.  1 

1.  00 

6 A 51 97. 

115163. 

117772. 

POWER  CONVERTERS 

. 0.  Q 

0.00 

0 . 

0 . 

0 . 

PROPULSION  FEED  SYS 

57.  3 

1.  00 

769573. 

438800. 

373606. 

STRUCTURE 

ill.  1 

1.0  0 

1581119. 

59566  E. 

3803  75. 

POWER  CONTROL  UNITS 

64.3 

1.  00 

688202. 

292801. 

374050. 

SOLAR  ARRAY  DRIVE 

. 7.1 

1.  0 0 

377328. 

155042. 

198Q1Q . 

SATELLITE  ADAPTER 

35.5 

1.  0 0 

53150. 

33600. 

31916. 

PROPELLANT  WEIGHT 

54.  6 

MISSION  ECUIP  WEIGHT 

286.  0 

TOTAL  SATELLITE  WEIGHT 

562  • 5 

VEHICLE 
ENG.  COST 


l 


ooooooooo 


+*  SATELLITE  SYSTEMS  COST  MODEL  *♦ 
tve.  /-  /-/t>  Moi,  r-  fifTK, 


SUBSYSTEM  C DM  El  GUPA.TI  ONS 
STABILIZATION  AND1  CONTROL 

CONFIGURATION  - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

COMF1  GO RATI  ON MOMQPRGPELL  ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( DTU) 


COMMUNICATIONS 
CONFIGURATION  - 


UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 


ELECTRICAL  POWER 

CONFIGURATION  --  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
VEHICLE  SIZING 

CONFIGURATION  --  CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  * 19323. 
BOL  POWER  « 78A. 


NUMBER  OF  QUAL  UNITS  • 0 
ARRAY  AREA  - 61.6  SQ  FT 


BATT  CAP  « 72.  AMP-HR 


j:bMI  N 


SPACECRAFT 


MOOEL 


-ASTR 

DOLLARS) 


PRODUCTION 

ENGINEERING 


—RECURRING 

FAB  AND  „ 
A S3  tM3L  V 


5.1 

0.0 

.9 

.9 

1.3 

0.0 

.2 

.2 

3.2 

.2 

1.3 

1 .5 

2.3 

.5 

.3 

1.4 

5.6 

.5 

.5 

1.1 

5 o 8 

.8 

1.3 

2.2 

2.1 

.2 

.7 

» 9 

25.2 

2.3 

5.6 

8.1 

34.3 

17o  8 

59.6 

25.9 

0.0 

1.8 

• 4 

1.9 

• 6 

63.3 

26.9 

26.9 

90.2 

NL 1-1—10  MULT-ASTR 


+ * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


IDENT  TYPE 

UNIT 

UNIT 

0 DTE 

NO. 

WEIGHT 

PD  WE  R 

FACTOR 

1303  REACTION  WHEEL 

1 

5 . 1 

.3 

1.00 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

1.0 

1 . 00 

1815  EARTH  SENSOR 

1 

15.4 

15.6 

1 .00 

2203  CONTROL  ELECTRNCS 

i 

2 

7.1 

62  .0 

1.00 

AUXILIARY  PROPULSION 

IDENT  TYPE 

>1  □ . 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

818  THRL'STEP. 

12 

.4 

0.0 

.10 

834  THRUSTER  i 

i 

4 

.7 

.1 

.10 

i 

DATA  PROCESSING  AND  INSTRUMENTATION 
UNIT 

UNIT 

DDTS 

IDfcNT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

203  DIGITAL  TELEMETRY 

2 

8.9 

3 .0 

1 .00 

403  COM MD  OECUD  + DIS TPs 

1 

2.3 

7.5 

1 .00 

D.E.  COST 
100166. 
6 1 3 A 9. 
1172826. 
1154954. 


D.E.  COST 
11717. 
11440. 


D.E.  COST 
761859. 
2338190. 


T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

40360. 

25355. 

O.i 

51402. 

38578. 

24514. 

296104. 

373362. 

0. 

74974  3. 

507024. 

461503. 

T.E.  COST 

VEHICLE 

VEHICLE 

PROD.  COST 

ENG.  COST 

47802. 

77344. 

78915. 

25095.1 

42929. 

45221. 

VEHICLE 

VEHICLE 

T.E.  COST 

PROD.  COST 

ENG.  COST 

139061.! 

319646. 

312420.1 

47819., 

61065. 

0. 

COMMUNICATIONS 


IDENT 
103  f 
203  i 
336  1 
398  i 
401  f 
503  ( 
618  I 


TYP 


E 

l 

Limit 

NO. 

. UNIT 
WEIGHT 

UNIT 

PQWE  R 

D DTE 
FACTOR 

D.E.  COST 

NO  ASSY 

1 

2.0 

.5 

1 .00 

44622. 

N A 

i 

2 

10.4 

0.0 

1.00 

462041. 

MITT  SR 

2 

2.5 

70.0 

1.00 

172710. 

HITTER 

I 

2 

2.1 

16.0 

1 .00 

152260* 

VER 

COM  D 

1 

3.9 

6.3 

1 .00 

77256. 

ND  SIG 

2 

1.5 

.9 

1.00 

20153.: 

X6  R 

* 

1 

1.5 

0.0 

1.00 

35032. 

T.E.  COST 
16117. 
2 6878  A.: 
55025.1 
47779. 
24775. 
30796. 
10390.! 


VEHICLE 

VEHICLE 

PROD.  COST 

ENG.  COST 

36060. 

0. 

158904.: 

184625. 

155230. 

69012. 

139615. 

60841. 

39973. 

0 « 

41640. 

13438. 

8053. ; 
0.! 

Z.J.I-IIK 


NL1-1-10  HULT-A3TR 


ELECTRICAL  POWER 

UNIT  UNIT 

DOTE 

IDFNT  TYPE 

NO,  WEIGHT  PDWER 

FACTOR 

263  BATTERY 

2 49.6  0.0 

.10 

QUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 

DDTE 

NAME 

WEIGHT 

FACTOR 

SOLAR  ARRAY 

42*9 

1 .00 

WIPING  HARNESS 

53.4 

1.00 

THERMAL  CONTROL 

33.0 

1.00 

POWER  CONVERTERS 

0.0 

0.00 

PROPULSION  FEED'  SYS 
STRUCTURE  ■ 

57.3 

1 .00 

120.7 

1 .00 

POWER  CONTROL  UNITS 

64.3 

1 .00 

SOLAR  ARRAY  DRIVE' 

7.1 

1 .00 

SATELLITE  ADAPTER' 

44.6 

1.00 

PROPELLANT  WEIGHT 

54.7 

MISSION  EQUIP  WEIGHT 

500.0 

TOTAL  SATELLITE'  WEIGHT 

1205.6 

i 


VEHICLE 

VEHICLE 

E.  COST 

T.E.  COS! 

PROD.  COST 

ENG.  COST 

66515. 

37934. 

140251. 

134229. 

.E.  COST  : 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

416632  • 

744.12. 

190068. 

0. 

239431. 

140853. 

190533. 

0. 

657141. 

117343. 

119693. 

0. 

0. 

0 . 

0. 

0. 

769573. 

43  8 8 00  « 

373606. 

0. 

1864268.  • 

639143. 

408137. 

0. 

660716. 

292381. 

374050. 

0. 

377328. 

155042, 

198010. 

0. 

96790. 

41517. 

36474. 

0. 

2b.'\-\\r\ 


**  SATELLITE  SYSTEMS  COST  MOOEL  ** 

MLi-h//  Tup  &co<sry 


SUBSYSTEM  CONFIGURATIO NS 
STABILIZATION  AND  CONTROL 

CONFIGURATION HASS  E>PULSI0N  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPRCPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMMUNICATION 

CONFIGURATION UNIFIEC  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

ELECTRICAL  POWER 

CONFIGURATION SHUNT  - BODY  MQUNTEO  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  = 19323.  NUMBER  OF  QUAL  UNITS  = 0 
. BOL  POWER  = 516.  ARRAY  AREA  = 59.8  SQ  FT  BATT  CAP  - 34.  AMP-HR 


SPACECRAFT  C0S1  MODEL 


NL  1-  l-ii  JUP  SWGBY 
< MILLIONS  OF  1977  DOLLARS) 


OOT+E 

-RECURRING 

DESIGN 

TEST  ANO 

TOTAL 

PRODUCTION 

FAB  AND  - 

TOTAL 

SUBSYSTEM  COST 

ENGINEERI  KG 

EVALUATION 

ODT+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

STRUCTURE 

1.9 

1.5 

3.4 

0.  0 

1,0 

1.0 

THERMAL  CONTROL 

.9 

. 2 

1.1 

0.0 

.2 

.2 

ELECTRICAL  POWER 

2,0 

. 7 

2.7 

.1 

1.1 

1.2 

COMMUNICATIONS 

1.6 

.6 

2.2 

.4 

.7 

1.2 

DATA  HANDLING 

2.7 

.3 

3.0 

0.0 

.3 

,3 

STABILITY  AND  CONTROL 

4.0 

1 .1 

5.  2 

. 0 

1.0 

1.1 

AUXILIARY  FROPULSION 

.9 

. 5 

1.  5 

.2 

.5 

.7 

SPACECRAFT 

14.1 

4.9 

19.  0 

* 8 

4.9 

5.7 

MISSION  EQUIPMENT 

8.3 

3.3 

SATELLITE 

27.3 

9.1 

QUALIFICATION  UNIT(S) 

0.0 

GSE  (AGE) 

1.4 

LAUNCH  SITE  SUPPORT 

.4 

CONTRACTOR  FEE 

1.  4 

a 4 

TOTAL  SATELLITE 

30.1 

9.9 

AVERAGE  UNIT  COST  ( 

1 SATELLITES) 

9.9 

TOTAL  SATELLITE  DOT+E 

ANO 

RECURRING  COST 

40.0 

NLl-l-li  JUP  SHGBY 


ASSEMBLY  DESCRIPTIONS 


STABILIZATION  AND  CONTROL 

IOENT  TYPE  N< 

1303  REACTI CN  WHE^L 
1601  VALVE  DRIVER  ASSY  ; 

1815  EARTH  SENSOR  ; 

2203  CONTROL  ELECTRNCS 


UNIT 
WE  IGHT 

5.1 

1.6 

15.4 

7.1 


UNIT 
POWER 
• 5 
1.  G 
15.6 
62.0 


ODTE 
FACTOR 
1.  00 
1.00 
1.  00 
1.  00 


D.E.  COST 
100166. 
61349. 
1172826. 
1038  J61. 


T.E.  COST 
40360  . 
51402. 
296104. 
441025. 


VEHICLE 
PROD.  COST 
25855. 
38578. 
373362. 
281680  . 


AUXILIARY  FRGPULSION 

IOENT  TYPE 
818  THRUSTER 
834  THRUSTER 


UNIT  UNIT 
WEIGHT  POWER 
.4  0.  C 

.7  . 1 


ODTE 

FACTOR 

.10 

.10 


D.E.  COST 
11717. 
11440. 


T.E.  COST 
47002  ♦ 
25095. 


VEHICLE 
PROD.  COST 
77844. 
42929. 


DATA  PROCESSING 


IOENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMD  tECOO+DISTR 


COMMUNICATIONS 

IOENT  TYPE 
103  BASEBND  ASSY  UNIT 
203  ANTENNA 
336  TRANSMITTER 
39B  TRANSMITTER 
401  RECEIVER 
503  CCMMANC  SIG  CONO 
618  OIPLEXER 


INSTRUMENTATION 

UNIT 


UNIT  UNIT 
WEIGHT  POWER 


DOTE 

FACTOR 


9.9 

3 . 0 

1.00 

353561. 

2.3 

7,5 

1.  00 

1260459. 

. UNIT 
UE  IGHT 

UNIT 

POWER 

.ODTE 

FACTOR 

D.E.  COST 

2.0 

.5 

1.  00 

44622. 

10.  4 

0,0 

1.00 

462041. 

2.5' 

7 0.0 

1.00 

172710. 

2«  1 

16.0 

1.  00 

136863. 

3.9 

6.3 

1.00 

77256. 

1.  5 

.9 

1.00 

20153. 

1.  5 

0.0 

1.  00 

35032. 

T.E.  COST 
139061. 
47019. 


T.E.  COST 
16117. 
268784. 
55025  . 
2810  5. 
24775. 
30796. 
10390  . 


VEHICLE 
PROD.  COST 
177581. 
610  65. 


VEHICLE 
PROD.  COST 
36060. 
158904. 
155230. 
77564. 
39973. 
41640. 
13438.. 


/°x-li/\ 


NL  1-1-11  JUP  SWG3Y 


ELECTRICAL  POWER 

IDENT  TYPE 
233  BATTERY 


UNIT  UNIT  DOTE  VEHICLE  VEHICLE 

NO.  WEIGHT  POWER  FACT 0 F D. £ . COST  T.E.  COST  PROD.  COST  ENG,  COST 
2 34.2  0.0  .10  36087.  28995.  107202.  72824. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

WEIGHT 

DDTE 

FACTOR 

O.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COS 

SOLAR  ARRAY 

29.4 

1.00 

40  6072. 

52441. 

133950, 

WIRING  HARNESS 

37.  6 

1.  0 0 

17  7822. 

1046 10* 

141510. 

THERMAL  CONTROL 

39.5 

1.  0 0 

513894. 

132555. 

132  968. 

POWER  CONVERTERS 

0.  0 

0.00 

0 . 

0. 

0. 

PROPULSION  FEED  SYS 

34.  3 

1.  00 

535045. 

296332. 

252305. 

STRUCTURE 

219.  5 

1.  0 0 

1095184. 

•1062592. 

678539. 

POWER  CONTROL  UNITS 

69.  2 

1.0  0 

53  9219. 

305738. 

390470. 

SATELLITE  ADAPTER 

31.  5 

1.00 

48014. 

25603. 

29760. 

PROPELLANT  WEIGHT  27.2 

MISSION  EQUIP  WEIGHT  60.0 


TOTAL  SATELLITE  WEIGHT  725.7 


VEHICLE 
ENG.  COST 


QOOOOOOO 


*+  SATELLITE  SYSTEMS  COST  MOOEL  ♦* 

AiLl-l-  /2_  Af/lfe  AW*, 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  THREE  AXIS 


MASS 


AUXILIARY  PROPULSION 

CONFIGURATION  KQNQPRUPE LLANT 

OAT  A PROCESSING  AND  INSTRUMENTATION 
CONFIGURATION  - - SPECIAL  PURPOSE 

UNIFIED  LINK-CO 


COMMUNICATIONS 
CONFIGURATION  - 


ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING 
CONFIGURATION  - 


• SHUNT  AND  DISCH 


- CYLINDRICAL 


MISCELLANEOUS . INFORMATION 

APOGEE  ■ 5000.  NUMBER  UF  QUAL 

BOL  POWER  « 1587.  ARRAY  AREA  « 1 


EXPULSION 

PROCESSOR  (DTU) 

MMON  ANTENNAS 

ARGE  REGULATION  - PAODLE  MOUNTED  SOLAR  ARRAY 
UNITS  » 0 

28.9  SQ  FT  BATT  CAP  « 72*  AMP-HR 


£ at- 1 1 A 


SPACECRAFT  COST  MODEL 


NU-1-12  MARS  S SR 
(MILLIONS  OF  1977  DOLLARS) 


-DDT  + E- 


DESIGN 

TEST  AND 

SUBSYSTEM  COST 

ENGINEERING 

EVALUAT ION 

STRUCTURE 

12.5 

4.8 

THERMAL  CONTROL 

2.2 

• 2 

ELECTRICAL  POWER 

6.2 

2.4 

COMMUNICATIONS 

1.4 

.7 

DATA  HANDLING 

16*2 

.4 

STABILITY  AND  CONTROL 

6.5 

2.4 

AUXILIARY  PROPULSION 

5,6 

3.7 

SPACECRAFT 
MISSION  EQUIPMENT 

50.5 

14.7 

TOTAL 
D DT  + E 


17.3 

2.4 

8,6 

2.1 

16.7 

9.0 

9.2 


65.2 

96.3 


PRODUCTION 

ENGINEERING 


0.0 

0.0 

. 2 

.6 

6.5 

3.3 

• 1 


•RECURRING- 
FAB  AND 
ASSEMBLY 


3.4 
• 2 

3.4 

.8 

lcl 

2.8 

3.3 


TOTAL 

RECURRING 


3.4 

.2 

3.7 

1.6 

7.5 
6.2 
3.4 


11.0 


15,0 


25.9 

60.1 


SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


161.5 

0.0 

3.6 

4.8 

170.0 


86.1 


.8 

1,9 


88.7 


AVERAGE  UNIT  COST  ( 1 SATELLITES) 


88.7 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


258.6 


•.'.4 

/ 


NLl-1-12  MARS  S SR 


* * * * ASSEMBLY  DESCRIPTIONS  * ♦ * * 


STABILIZATION  AND  CONTROL 
IDENT  TYPE  NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

O.'E.  COST 

1501  CONTROL  ELECT. 

2 

10.0 

4.0 

1.00 

1500966. 

16(31  VALVE  DRIVER  ASSY 

3 

1.6 

1.0 

1.00 

67552 . 

1718  RATE  INTEGR  GYRO 

2 

9.6 

32.0 

1.00 

090295. 

1803  FARTH  SENSOR 

3 

14.6 

19.0 

1.00 

1370628. 

E.  COST 
851188. 

72567. 

172694. 

677722. 


VEHICLE 
PROD.  COST 
644803. 

54408. 

397414. 

905940. 


VEHICLE 
ENG.  COST 
599765. 

47539. 

355749. 

964568. 


AUXILIARY  PROPULSION 
I CENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST 

T.E.  COST  . 

VEHICLE 
PROD.  COST 

834  THRUSTER 

8 

.7 

.1 

.10 

13754. 

45762. 

77273. 

DATA  PROCESSING  AND  INSTRUMENTATION 
. ^ ~ UNIT 

IDENT  TYPE  NO.  WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D. E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

203  DIGITAL  TELEMETRY 

2 

8.9 

3.0 

1.00 

2612597. 

139061. 

319646. 

406  COMMD  DECOD+D ISTR 

2 

11,0 

5.5 

1.00 

6920213.  ; 

184082. 

423133, 

COMMUNICATIONS 
IDENT  TYPE  . 

NO... 

UNIT 

WLZGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD,  COST 

103  BASEBNO  ASSY  UNIT 

2 

2.0 

.5 

1 . DO 

49642. 

27399. 

64909. 

203  ANTENNA 

2 

10.4 

0.0 

1.00 

462041. . 

268704. 

105936. 

354  TRANSMITTER 

5 •' 

• 2,8 

90.0 

l.'OO 

' 160686, 

132614. 

239065. 

. 40 1 RECEIVER 

2 

3.9 

6.'3 

1,00 

85947. 

42118, 

71951. 

503  COMMAND  S1G  COND 

3 

1.5 

.9 

1.00 

22191. 

43476. 

58726. 

618  DIPLEXER 

2 

1.5 

0.0 

1.00 

38973. 

17662. 

24180. 

VEHICLE 
ENG.  COST 
76092. 


VEHICLE 
NG.  COST 
043957.! 
765219. 


VEHICLE, 
NG.  COST 
19836. 
184625. 
190285. 
34343. 
15617. 
15573. 


NL1-W2  MARS  S SR 


ELECTRICAL  POWER 

IDENT  TYPE 
263  BATTERY 


UNIT  UNIT  DOTE 

NO.  WEIGHT  POWER  FACTOR  D.E.  COST  T.E.  COST 
2 49,5  O.'O  .10  66515.  37879* 


VEHICLE  VEHICLE 

PROD.  COST  ENG.  COST 
140048.  134229* 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

DDTE 

VEHICLE 

eMIt. 

WEIGHT 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

SOLAR  ARRAY 

89.7 

1.00 

698591. 

147323. 

376304. 

0. 

WIRING  HARNESS 

437.0 

1.00 

1423489. 

837415. 

1132804.: 

0. 

THERMAL  CONTROL 

50.6 

1.00 

1273883. 

156790. 

153697. 

0. 

POWER  CONVERTERS 

10.0 

1.00 

410936. 

256004, 

163477. 

0. 

PROPULSION  FEED  SYS 

589.5 

L.00 

3252292. 

2610350. 

2222520. 

0, 

STRUCTURE 

734.9 

1.00 

6335617. 

2967844. 

1895175. 

0. 

POWER  CONTROL  UNITS 

145.9 

1.00 

1040406. 

472999. 

604085. 

0. 

SOLAR  ARRAY  DRIVE 

14,9 

1.00 

623714.  . 

291131. 

371814. 

0© 

SATELLITE  ADAPTER 

226.8 

1.00 

385650. 

226414. 

94443. 

0. 

PROPELLANT  WEIGHT 

2300.6 

MISSION  EQUIP  WEIGHT 

2380,0 

TOTAL  SATELLITE  WEIGHT 

7282.3 

l 

o 


^OX-ltA 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
tfL£~t~r  7-&0 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  THREE  AXIS  MASS  EXPULSION 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 


DATA  PROCESSING  AND 
CONFIGURATION  

COMMUNICATIONS 
CONFIGURATION 

ELECTRICAL  POWER 
CONFIGURATION  

VEHICLE  SIZING 
CCNFIGURATI ON 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  { DTU) 

UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


- CYLINDRICAL 
MISCELLANEOUS  INFORMATION 

£EPG£Lnf,19323*  number  of  oual  units  ■ 0 

BOL  POWER  * 590.  ARRAY  AREA  * 46.4  SO  FT 


BATT  CAP  • 56.  AMP-HR 


SPACECRAFT  COST  MODEL 
ML  2- 1— 1 TBO 

(MILLIONS  OF  1977  DOLLARS) 


CDT+E 

— ~ — — — 

-RECURRING  — 

DESIGN 

TEST  AND 

TOTAL 

PRODUCTION 

FAB  AND 

TOTAL 

SUBSYSTEM  COST 

ENGINEERING 

EVALUATION 

DDT  + E 

ENGINEERING 

ASSEMBLY 

RECURRING 

STRUCTURE 

5.0 

1.4 

6.  A 

0.0 

1.1 

1.1 

THERMAL  CONTROL 

1.1 

.2 

1.3 

0.0 

• 2 

• 2 

ELECTRICAL  POWER 

1.6 

.3 

1.9 

.2 

.6 

• 6 

COMMUNICATIONS 

1.6 

.6 

2.2 

.4 

.7 

1.2 

DATA  HANDLING 

6.8 

.3 

7.0 

.7 

• 5 

1.2 

STABILITY  AND  CONTROL 

4.0 

1.1 

5.2 

.0 

1.0 

1 * 1 

AUXILIARY  PROPULSION 

1.9 

1.1 

3.0 

.3 

1.1 

1.4 

SPACFCRAFT 

2i*9 

5.0 

26.9 

1.7 

5.2 

6.9 

MISSION  EQUIPMENT 

3.2 

1 • 7 

SATELLITE 

30.2 

8.5 

QUALIFICATION  UNIT(S) 

0.0 

GSE  (AGO) 

2.0 

LAUNCH  SITE  SUPPORT 

.4 

CONTRACTOR  FEE 

2.0 

.5  ' 

TOTAL  SATELLITE 

34.1 

9.5 

AVERAGE  UNIT  COST  < 

1 SATELLITES) 

9.5 

i 

TOTAL  SATELLITE  DDT+E 

AND 

RECURRING  COST 

A3. 6 

sox-u'i\ 


NL  2-1-1  TBO 


* * * * ASSEMBLY  DESCRIPTIONS  * * + * 

( 

STABILIZATION  AND  CONTROL 


IDEM  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

RACTOR 

D.E.  COST 

T.E.  COST 

. VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

13C3  REACTION  WHEEL 

1 

5.1 

.3 

1.00 

100166. 

40360. 

25355. 

0. 

16C1  VALVE  DRIVER  ASSY 

2 

1.6 

1 .0 

1.00 

61349. 

51402. 

38578. 

24514. 

1815  EARTH  SENSOR 

1 

15  .4 

15  .6 

1.00 

1172826. 

296104. 

373362. 

0. 

22C3  CONTROL  ELf.CTRNCS 

1 

7.1 

62  .0 

1.00 

1038161. 

441025. 

261680. 

0. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 
FACT  CR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

810  THRUSTER 

18 

.4 

0.0 

.10 

14248. 

70110. 

109787. 

116814. 

834  THRUSTER 

fc 

.7 

.1 

.10 

12597. 

35429. 

60545. 

60616. 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

IDENT  TYPE.  NO.  WEIGHT 

■ 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  .COST 

VEHICLE 
ENG.  COST 

2 C 3 DIGITAL  TELEMETRY 

2 

8.9 

3 .0 

1.00 

1016129.  ■ 

139061. 

319646. 

406031. 

403  CQMMD  DECOD+DISTP 

1 

2.3 

7.5 

1.00 

2959721. 

47819. 

61065. 

0. 

COMMUNICATIONS 
IDENT  TYPE 

NO.' 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

d;e.  COST  " 

'"'T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

103  BASE3N0  ASSY  UNIT 

1 

2.0 

.5 

1 .00 

44622. . 

16117. 

36060. 

0. 

203  ANTFNNA 

2 

• 10.4 

0.0 

1.00 

462041. 

268784. 

158904. 

164625. 

336  TRANSMITTER 

2 

.2.5 

70.0 

1.00 

172710. 

55025. 

155230. 

69012. 

398  TRANSMITTER 

1 

2.1 

16.0 

1.00 

136863. 

28105. 

77564. 

0. 

401  RECEIVER 

1 

3.9 

6.3 

1.00, 

77256. 

24775. 

39973. 

0, 

503  COMMAND  SIG  COND 

2 

1.5 

.9 

l.oo' 

20153. 

30796. 

41640. 

8053. 

618  OIPLEXER 

1 

.1.5 

0.0 

1.00 

35032. 

10390. 

13438.  , 

. 0. 

6or-ur\ 


NL  2-1-1  T80 


ELECTRICAL  POWER 


Ltuviriw^L  ruTiurs 

I DENT  TYPE 

UNIT 

NO.  WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

259  BATTERY 

2 95,6 

0.0 

.10 

59196. 

35677, 

131908. 

109368. 

GUIPMENTS  USING  COST 
NAME  ' 

ESTIMATING  RELATIONSHIPS 

DOTE 

WEIGHT  FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

SOLAR  ARRAY 

32.3 

1.00 

73778. 

26971  , 

67619. 

0. 

WIRING  HARNESS 

99.0 

1.00 

222593. 

1309  98  . 

177138. 

0. 

THERMAL  CONTROL 

3 P , 8 

1 .00 

635711. 

130958. 

131589. 

0. 

fOVER  CONVERTERS 

0.0 

0.00 

0. 

0 . 

0. 

0. 

PROPULSION  FEED  SYS 
STRUCTURE 

IOC. 9 

1.00 

1082118. 

673915. 

573789. 

0. 

166,6 

1.00 

2963003. 

690569* 

536759. 

0. 

POWER  CONTROL  UNITS 

97,6 

1 .00 

583195. 

33667. 

93023. 

0. 

SOLAR  ARRAY  DRIVE 

5.9 

1 .00 

313921. 

122661. 

156911. 

0. 

SATELLITE  ADAPTER 

66.9 

1.00 

135750. 

61196. 

96035. 

0. 

PROPELLANT.  WEIGHT  269.8 

MISSION  EQUIP  WEIGHT  899.0 

TOTAL  SATELLITE  WEIGHT  1820.6 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 


< 


•V. 


1 


\ 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 
CONFIGURATION MASS 

AUXILIARY  PROPULSION 

CON  c I GU  RATI  ON  - - MONO» 

DATA  PROCESSING  AND  INSTR 
CONFIGURATION  S^ECI 

COMMUNICATIONS 

CONFIGURATION  UNIFI 

ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT 

VEHICLE  SIZING 

CONFIGURATION  CYLIN 

MISCELLANEOUS  INFORMATION 
AoqGEE  « 920.  NUMB 

BOL  POWER  • 1194,  ARRA 


EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

RDPELLANT 

UMENTATION 

AL  PURPOSE  PROCESSOR  C DTU J 
ED  LINK-SEPARATE  ANTENNAS 

AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
DRICAL 

ER  OF  QUAL  UNITS  « 0 

Y AREA  * 96,9  SQ  FT  3 ATT  CAP  « 34,  AMP-HR 


preceding  PAGE  BLANK  NOf  fUSW 


"triY-j/A 


SPACECRAFT  COST  MODEL 


CJ1-1-1  ENS 

(MILLIONS  GF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 
:NGI  NEERING 


— OOT+E 

TEST  A 'I  D 
EVALUATION 


TOTAL 
0 DT+E 


PRODUCTION 

ENGINEERING 


•recurring- 
fab  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
thermal  control 
ELECTRICAL  POVgR 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
. MISSION  EQUIPMENT 

SATELLITE 

QUALIFICATION  UNIT(S) 

c l AG r ) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


5.1 

.7 

3.0 

.6 

7.e 

9.1 
1.9 


22.9 


AVERAGE  UNIT  COST  ( '3  SATELLITES) 


T0*Tt*MSL&§rDDTtE  M*" 


1.2 

• 2 

.6 

. 9 
1.1 
1.6 

.6 

6.0 


6.3 

.6 

3.9 

1.2 

8.9 
5.7 
2.2 


28.9 

99.2 


78.1 

0.0 

2.0 

2.2 


92.3 


3.6 
.5 

2.9 

1.0 

7.7 
9.3 
1.6 


21.1 


2.6 

.9 

3.6 

1.3 
3.1 

3.3 

2.0 


16.9 


6 . 2 
•9- 
6.0 
2 .3’ 
10,8 

7.7 

3.7 


37  76 
72  »:2 


1 09y7 


l .9 
2.7 


113.8 

37.9 

196.1 


//? 

f 


VI/- 2,13 


CDl-1-1  EMS 


*•  * * * ASSEMBLY  DESCRIPTIONS  * * * + 


STABILIZATION  AND  CONTROL 


ICFNT  TYPE 
1303  REACTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1803  EARTH  SENSOR 
2203  CONTROL  E Lr  CTRNCS 

NO. 

1 

2 

1 

2 

UNIT 
Wtl GHT 

5.1 
1.6 

14  .6 

7.1 

UNIT 
POWER 
.3 
1 .0 
19  .0 
62  .0 

DDTE 
FACTOR 
1.00 
1 .00 
1 .00 
1 .00 

D.E.  COST 
100166. 
61349. 
1118880. 
1154954. 

r.e.  casr 

40360. 

51402. 

282334. 

749743. 

VEHICLE 
PROD.  COST 
21870. 
32645. 
301980. 
429049. 

VEHICLE 
ENG.  COST 
23497. 
2031  3. 
262468. 

5 33024. . 

1 

AUXILIARY  PROPULSION 

IDENT  TYt»E 
829  THRUSTER 
834  THRUSTER 

NO. 

12 

4 

UNIT 
WEIGHT 
. .6 
.7 

UNIT 
POWc  ft 
0.0 

• 1 

DDTE 

FACTOR 

.10 

.10 

D.E.  COST 
15068. 
11440, 

T.S.  COST 
62143. 
25095. 

VEHICLE 
PROD.  COST 
99239. 
41909. 

VEHICLE 
ENG.  COST 
93676. 

. 41743, 

DATA  PROCESSING 


IDENT  TYRE 
203  DIGITAL  TELEMETRY 
345  TAPE  RECORDER 
403  CUMMD  0 EC  QD+DISTR 


INSTRUMENTATION 

UNIT 


WEIGHT 

8.9 

16.8 

2.3 


UNIT 
POWER 
3 .0 
25  .0 
7.5 


D DTE 
FACTOR 
1 .00 
1 .00 
1.00 


D.E.  COST 
1045773. 

499633. 

3037269. 


T.6.  COST 
139061. 
583549.' 
47819. 


VEHICLE 
PROD.  COST 
27049  7. 
408520. 
51673. 


VEHICLE 
ENG.  COS! 
482636. 
316890. 
712484. 


COMMUNICATIONS 


IDF  NT  TYPE 
103  PASE1ND  ASS 
227  ANTENNA 
306  TRANSMITTER 
312  TRANSMITTER 
401  RECEIVER 
5 03  COMMAND  SIG 
603  DIPLEXER 


ASSY  UNIT 


CDND 


IN  IT 
I GHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD , COST 

VEHICLE 
ENG.  COST 

2 .0 

. 5 

1 .00 

44622. 

1611 7. 

30515. 

10467. 

* 8 

0*0 

1 .00 

66452. 

85474, 

24717. 

51774# 

2*1 

10.9 

1 .00 

101507. 

47779.. 

78763. 

46846# 

2.2 

15*8 

1.00 

105063. 

49590, 

81094. 

48488# 

3,9 

6*3 

1 .00 

77256, 

24775. 

3382  5. 

s 18123.- 

1,5 

• 9 

1 o 0 0 

20153. 

30796.1 

35236. 

9301#. 

3.1 

1*0 

1*00 

57409# 

15451.. 

18568. 

13467#i 

/ v/V 

f / 


C3 1-1-1  EM  3 


ELECTRICAL  POHFR 

IDEM  TYPE 
233  BATTERY 


,,  UNIT 
MO*  WF1G-IT 
2 26.3 


UNIT 

POWER 

0.0 


DOTE 
FAC  TOR 
.10 


EQUIPMENTS  USING  COST  ESTIMATING  RE L A TI OMSHI P S 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 

ffKW  Ft'eo  :YS 

POKER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT  . 

MISSION  EQUIP  WEIGHT 


WEIGHT 

67.5 
69.9 

30.5 

0.0 

62.  A 
115.2 
61.3 
11.2 
59.8 

56.6 
900.0 


DOTE 
FACTOR 
1 .00 
l .00 
l .00 
0.00 
1 .00 
.00 
.00 
.00 
.00 


1 

1 

I 

1 


D.E.  COST 
36087. 


D.E.  COST 
572100. 
3008  A 5 • 
38B610. 

0. 

790687* 

2339650. 

800872. 

513967. 

126192* 


T.E.  COST 
26319.< 


T.E.  COST 
1132  19. 
176902, 
111260. 

0. 

660376. 
616302. 
266808 . 
228610. 
55113. 


VEHICLE 
PROD.  COST 
87778* 


VEHICLE 
PRJJ.  COST 
266718. 
202  591. 
96723. 
0. 

337650. 
331966. 
30  T 799 • 
266869. 
36661, 


vehicle 

ENG.  COST 
67222. 


VEHICLE 
ENG.  COST 
136206* 
70572. 
91160* 
0. 

185527, 

568790, 

206636, 

120567. 

29133, 


y 


TOTAL  SATELLITE  WEIGHT  1629.1 


sir-UK 


** 


SATELLITE  SYSTEMS  COST  MODEL  ** 
C0  f~/~£  -f  / 


SU8S YSTE  ^ CONFIGURATIONS 


STABIL 

CONE 

AUXILI 

CONF 

DATA  P 
CONF 

COMMUN 

CONF 

EL6CTR 

CONF 

VEHICL 

CONF 

HISCEL 

APOG 

BOL 


IZ  AT  ION  AND  CONTROL 
IGURAriON  - - SPIN  CONTROL 

ARY  PROPULSION 

IGURAT  ION  - - MONOPROPELLANT 

ROCESSiNG  AND  INSTRUMENTATION 

IGURAT  I ON GENERAL  PURPOSE  PROCESSOR 

1C  AT  IONS 
IGURAT  1 ON  - 


ICAL  POWER 
IGURAT  ION  - 

E SIZING 
IGURATION  - 


UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
SHUNT  * BODY  MOUNTED  SOLAR  ARRA  V 


- CYLINDRICAL 


LANEOUS  INFORMATION 

EE  - 19323.  NUMBER  OF  QUAL  UNITS  - 0 
POWER  * 493.  ARRAY  AREA  - 137,0  $Q  FT 


BATT  CAP  - 28.  AMP-HR 


•9 n?-u/\ 


SPACECRAFT  COST  MODEL 


COl-1-2  GOES-1 


SUBSYSTEM  COST 


„ DESIGN 

engineering 


(MILLIONS  OF  1977  OOLLARS) 

i 

t 

j_ 


DDT  + E 

TEST  AND  ‘ 
EVALUAFI  ON 


RECURRING- 

production  FAB  AND 


TOTAL  

DDTFE  ENGINEERING 


ASSEMBLY  RECURRING 


TOTAL 
CURF 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COM.iUNiC  AT  I CNS- 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  ECUIPMENT 

SATELLITE 

QUAUPICATICN  UNIT(S) 
I AGE  I 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


• TOTAL  SATELLITE 


3.  3 
1.3 
3.  7 
1.6 
5.  3 
3.  3 
1.7 


20.2 


AVERAGE  UNIT  COST  ( 3 SATELLITES) 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


2.1 
1 2 
1.4 
.6 
1.1 
1.3 
• 8 


7.5 


2.1 


51  .6 


2.3 
.9 

2.9 

2.2 

5.9 

4.4 

1.5 


20.1 


3.5 
.4 

4.7 

2.4 

3.6 

3.0 

2.0 


19.6 


5.8 

1.3 
7.6 

4.5 

9.5 

7.4 

3.6 


39.7 

25.7 

65.4 


1.4 

2.9 


69.7 

Z3i2~ 

L*l;3 


C01-1-2  GOES-1 

* * * * ASSEMBLY  DESCRIPTIONS!  * * * * 

I 

STABILIZATION  AND  CONTROL 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
A 03  NU7ATIUN  DAMPER 
603  CONTROL  ELECTRNCS 
806  E A PTH  SENSOR  ASSY 

NO. 

1 

2 
2 
2 
2 

UNIT 
WEI  GHT 
1.6 
.3 
2.8 
7. A 

A a 1 

UNIT 

POWER 

5.9 

.0 

0.0 

3.5 

1.0 

DOTE 
FACTOR 
1.00 
1 .00 
1.00 
1.00 
1.00 

D.E . CbST 
16583A. 
1 29217. 
859A7. 
11921A8. 
3 9 7 Af3  2 • 

i 

T.E  • COST 
15851. 
1 A 5 19  • 
27173. 
761291. 
153300. 

VEHICLE 
PROD,  COST 
2173A. 
28  2 A l . 
25909. 
AA2003. 
183175. 

VEHICLE 
ENG.  COST 
38901. 
59635. 
39666. 
550190. 
1B3A19. 

AUXILIARY  PROPULSION 

1 

IOENT  TYPE 
8 3 A THRUSTER 

NO. 

8 

UNIT 

WEIGHT 

.7 

UNIT 

PUWJR 

DOTE 

FACTOR 

.10 

T 

1 

D.E,  C j ST 
137p A. 

T.E.  COST 
A5762, 

VEHICLE 
PROD.  COST 
75A37* 

VEHICLE 
ENG.  COST 
70238. 

OATA  PROCESSING  ANO  INSTRUMENTATION 

< 

1 

IOENT  TYPE 
203  DIGITAL  TELEMETRY 
3A5  TAPE  RECORDER 
A03  COMMD  DECOD+DISTR 

NO. 

2 

A 

1 

UNIT 
WEIGHT 
8.9 
16.8 
2 .3 

UNIT 

POWER 

3.0 

25^0 

7.5 

DDTE 
FACTOR 
1.00 
1.00 
1 .00 

D.E.  ChST 
653183. 
A 99633  * 
1989032. 

T.E.  COST 
139061. 
5035A9. 
A7819. 

VEHICLE 
PROD,  COST 
270A87. 
521388. 
51673, 

VEHICLE 
ENG,  COST 
301A51. 
30927A. 
A66588. 

COMMUNICATIONS 

4 

\i 

IOENT  TYPE 
103  BASE8ND  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
312  TRANSMITTER 
AO  1 RECEIVER 
503  COMMAND  SIG  CONO 
603  D1PLEXER 

NO. 

2 

2 

2 

2 

2 

3 ' 
2 

UNIT 
WEIGHT 
2.0 
8. A 
2.1 
2.2 
3.9 
1.5 
3.1 

UNIT 

POWER 

.5 

0.0 

10.9 

15.8 

6.3 

.9 

1.0 

DDTE 
FACTOR 
1.00 
1.00 
1.00 
1 .00 
1 .00 
1.00 
1.00 

% 

D.E.  CfrST 
A9  *A2.' 
3 8 8 P<.3  7 , i 
152260. 

1 57595. 
8 5 9’A  7 o 
22191.' 
63868,  I 

T.E,  COST 
27399. 
2330C7. 
A7779. 
A9590. 
A2118. 
A3  A 76. 
26267. 

VEHICLE 
PROD.  COST 
5A927. 
115A23. 
1181AA. 
1216A1. 
60886. 
A9695 • 
33A22. 

VEHICLE 
ENG,  COST 
Z2910. 
179A53, 
70270. 
72  732. 
39666. 
1A075* 
29A76. 

C01-1-2  GOES-1. 


ELECTRICAL  POWER 

IDENT  TYPE 
224  BATTERY 


UNIT 

NO*  WEIGHT 
2 29.5 


UNIT  DDT  c 
POWER  FACTOR 
0.0  .10 


D.E.  CtlST 
BO  81  6. 


T.E  » COST 
26095. 


VEHICLE 
PROD.  COST 
94186. 


VEHICLE 
ENG.  COST 
57384. 


EQUIPMENTS  USING  COST  ESTIMATING 


„ NAM  E 
SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PRUPUL  SION  FEED  SYS 
STRUCTURE 

POWER-  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISS  1 CN  EQUIP  WEIGHT 


WEIGHT 

67.0 

80.0 
34  .0 
16.0 

79.0 

317.0 

71.0 

57.0 

169.0 

247.0 


RELATIONSHIPS 

DOTE 

1 

FACTOR 

D.E,  PST 

T.E,  COS 

1.0  0 

729!  39. 

112443 

1.00 

33  7f  23  o 

198442 

1.00 

760184. 

119742 

1 .00 

592909. 

369370 

1.00 

966749. 

561001 

1.00 

1812530. 

1452270 

1.00 

493187. 

310  366 

1.00 

119231. 

46674 

VEHICLE 
PROD.  COST 
243039. 
227166. 
103069. 
199594. 
404192. 
704753. 
335420. 
35627. 


VEHICLE 
ENG.  COST 
171018, 
79129, 
178324. 
139085. 
226781. 
425185. 
115692. 
27969. 


TOTAL  SATELLITE  WEIGHT  1372.0 


bl?-l\K 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
C-0/-Z-3  Gp£3  '-A-  i/ 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS  PLUS}  DOWNLINK 

ELECTRICAL  POWER 

CONFIGURATION SHUNT  - BGDY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  ■ 19323.  NUMBER  OF  QUAL  UNITS  *>  0 

BOL  POWER  « 583.  ARRAY  AREA  « 180.0  SO  FT  BATT  ^AP  * 36.  AMP-HR 


Ofe£-|l/\ 


SPACECRAFT  COST  MODELJ 

I 

C 01-1-3  GOES-2 


(MILLIONS  OF  1977  DOLLARS) 

i 


SUBSYSTEM  COST 


ODT  + e - 

_ DESIGN  TEST  AND  TOTAI 

ENGINEERING  EVALUATION  ODT+I 


RECURRING— 


PRODUCTION 

ENGINEERING 


FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 

3.9 

THERMAL  CONTROL 

1.6 

ELECTRICAL  PDWER 

6.  3 

COMMUNICATI  CNS 

1.6 

DATA. HANDLING 

6 • 6 

STABILITY  AND  CONTROL 

3*3 

AUXILIARY  PROPULSION 

1.7 

SPACECRAFT 
MISSION  ECUIPMENT 

22.7 

2.8 

.2 

1.6 
• 6 
1.1 
1.3 
.8 


8.6 


6.8  I 
1 .6,' 
5.9*1 

2 .2  j 

7.6  t 

6.5  » 

2.5  : 


31  .1 

32  .1 


6.9 

2.5 

8.1 

6.5 
15.  2 

8,3 

3.7 


69.2 


11. 0 
1.2 
12.8 
5.6 
8.3 
6.1 
6.8 


69.5 


17.9 

3.6 

21.0 

9.9 

23.5 

16.6 
.8,5 


98.7 

95.6 


SATELLITE 

QUALIFICATION  UNIT(S) 
G S E ( AGE ) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


63.2 

0.0 

2.0 


2 .3 


196.6 


3.9 

7.2 


TOTAL  SATELLITE 


67.6V 


205.5 


AVERAGE  UNIT  COST  ( 8 SATELLITES) 


2957 


TOTAL  SATELLITE  DOT+E  AND 
RECURRING  COST 


273*0' 


/F?-ll/\ 


CQ1-1-3  GOES-2 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
*03  NUTATION  DAMPER 
603  CONTROL  ELECTRNCS 
806  EARTH  SENSOR  ASSY 


AUXILIARY  PROPULSION 


IDENT 

83* 


TYPE 

THRUSTER 


IDENT  TYPE 
203  DIGITAL 


TELEMETRY 


3*5  TAPE  RECORDER 
‘ CGMMD  UsCOD+DISTR 


*03 


COMMUNICATIONS 

IDENT  TYPE 
103  BASEBND  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
312  TRANSMITTER 
*01  RECEIVtR 
503  COMMAND  S IG  COND 
603  DIPLEXER 


NO, 

1 

2 

2 

2 

1 


NO. 

B 


NO. 

2 

* 

1 


UNIT 
WEIGHT 
1.6 
• 3 
2.8 
7.* 

* .1 


UNIT 

WEIGHT 

.7 


WEIGHT 
0.9 
16 .8 
2.3 


UNIT 


UNIT 

DDTE 

d.e.  Cost 

VEHICLE 

VEHICLE 

POWER 

FACTOR 

T.E.  COST 

PROD.  COST 

ENG.  COST 

5.9 

1 .00 

16583*. 

15851. 

1872*. 

36101. 

.0 

1.00 

129217. 

1*519. 

2*329. 

*5825. 

0.0 

1.00 

859*7. 

271  73. 

22320. 

30*80. 

3.5 

1.00 

11921*8. 

761291. 

380783. 

*2277*. 

1.0 

1.00 

3 572*2. 

90176. 

87669. 

77770. 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

POWER 

FACTOR 

D.E  , COST 

T.E,  COST 

PROD.  COST 

ENG.  COST 

.1 

.10 

1375*. 

*5762. 

72127. 

606*7. 

UNIT 

DDTE 

VEHICLE 

VEHICLE 

POWER 

3.0 

FACTOR 

1.00 

D.E.  COST' 
8*7*53. 

Ti39$g?: 

PROO.  COST 
233023. 

ENG,  COST 
30053*. 

25.0 

1.00 

*99633. 

5835*9. 

**9173. 

mil: 

7.5 

1.00 

25 13899. 

*7819. 

**516. 

UNIT 

DDTE 

VEHICLE 

VEHICLE 

0. 

WEIGHT 

POWER 

FACTO 

2 

2.0 

.5 

1 .00 

2 

8 ,* 

0.0 

1 .00 

2 

2 .1 

10,9 

1.00 

2 

2.2 

15.8 

1.00 

2 

3.9 

6.3 

1.00 

3 

1.5 

.9 

1.00 

2 

3.1 

1.0 

1.00 

D.E 

3 

1 

l 


asii 

88837." 
52260. 
57595. 
859*7, 
22191. 
63  868. 


T*E57S8iI 

233007. 

*7779. 

*9590. 

*2118. 

*3*76. 

26267. 


COST 


99*37. 

101780. 

10*79*. 

52*53< 

*2812, 

29793. 


enShS§?t 

13789*. 

53996. 

55888. 

30*80. 

12113: 


frZF-ll/\ 


CQ1-1-3  GOES-2 


ELECTRICAL  POWER 


IOENT  1YPE 
236  BATTERY 

UNIT 

NU«  WEIGHT 
2 AO  .0 

UNIT 

POWER 

0.0 

DOTE 

FACTOR 

,10 

D.E  • COST 
37808. 

T.E  • COST 
32  A 91. 

VEHICLE ■ 
PROD.  COST 
112127. 

VEHICLE 
ENG.  COST 
60811. 

EQUIPMENTS  USING  COST  ESTIMATING  RELA  TIONSH 

IPS 

NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  PEED  SYS 
STKUCTIRE 

POWER  CUNTROL  UNITS 
SATELLITE  ADAPTER 

WEIGHT 

09.0 
103  .0 

A3 .0 

16.0 

79.0 
A62.0 

90.0 

80.0 

DOTE 
FACTOR 
1.00 
1.00 
1.00 
1.00 
1.00 
1,00 
1 .00 
1.00 

D.E.  COST 
8825AA. 
A17930 • 
8290A0. 
592909. 
9667A9. 
2162687. 
579137, 
1590A6. 

T.E,  COST 
1A6258. 
2 A 5 866  . 
1A0A09. 
369370. 
561001. 
2000209. 
3565A9. 
61288. 

VEHICLE 
PROO.  COST 
27Z3A5. 
2A2A61. 
101870. 
1719A9. 
3A8210. 
931175. 
331962. 
37A25. 

VEHICLE 
ENG.  COS 
192126 
90983 
180A78 
12907A 
210A57 
A7O0O8 
126076 
3A6ZA 

PROPELLANT  WEIGHT 

169.0 

* 

MISSION  EQUIP  WEIGHT 

A50.0 

TOTAL  SATELLITE  WEIGHT 

1837.0 

/ 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

CfZ$Av£~/ 


SU8SYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

OATA  PROCESSING  AND  I NS TRUMEN TA T ION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTUI 

‘COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS  PLUS,  DOWNLINK 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - SADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGtc  ■ 427*  NUMBER  OF  QUAL  UNITS  ■ 0 i 

BOL  POWER  * 3605.  ARRAY  AREA  * 293.0  SQ  FT  BATT  C JP  "100.  AHP-HR 


7 


SPACECRAFT  COST  MOOFL 


COl-2-1  ALWEMTC 
(MILLIONS  OF  1977  DOLLAR^) 


SUBSYSTEM  COST 

DESIGN 

engineering 

DDT+E 

TEST  AND 
EVALUATION 

TOTAL 

DDT+f 

. PRODUCTION' 

i ENGINEERING 

-RECURRING- 
FAB  AND 
ASSEMBLY 

TOTAL 

RECURRING 

STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

7.7 
1.0 
6.0 
• 6 
10.5 
A. 5 
1.  5 

2.3 

. A 
1.6 
. A 
1.1 
1.9 
.9 

10.0 
1 • A 
7 .6 
1.2 
11  .5 
6 .A 

3.1 

• A 

2.9 

• e 

6 • A 
A. A 

, 1.2 

3.7 
• 6 

5.2 
.1.0 

2.2 
3.3 
1.6 

6.7 
1.0 
B.l 

1.8 
0.6 
7.6 
2.8 

SPACECRAFT 
MISSION  nE  QUIP  ME  NT 

31.9 

8.5 

1, 

AO. A \ 
6i  .a  ; 

t 

19.1 

r 

17.7 

36.8 

63.7 

SATELLITE 

QUALIFICATION  UNIT(S) 
.GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 

102.3  ' 
0.0 
2.6 

3 •o.; 

h 

100.5 

!:V 

TOTAL  SATELLITE 

107.9' 

10A.3 

AVFRAGE  UNIT  COST,  ( 

2 SATELLITES) 

• 52  Jl 

TOTAL  SATELLITE  DDT+E 
RECURRING  COST 

AND 

212.1 

Vi  i'  a if 


C01-2-1  ALWEMIC 


* * + * ASSEMBLY  DESCRIPTIONS  * > * * 
STABILIZATION  AND  CONTROL 


IDENT 

TYPE  ■ ' 

UNIT 

UNIT 

DOTE 

. 

VEHICLE 

VEHICLE 

NO. 

WEI  GHT 

POWER 

FACTOR 

D.E  . COST 

T.E o COST 

PROD.  COST 

ENG.  COST 

1303 

REACTION  WHEEL 

2 

5.1 

.3 

1.00 

111435. 

68611. 

41885. 

53424. 

1601 

VALVE  DRIVER  ASSY 

3 

1.6 

l .0 

1 .00 

67552. 

72567. 

48967. 

46764. 

1815 

EARTH  SENSOR 

2 

15.4 

15.6 

1.00 

1304  769* 

503376. 

604840. 

625533. 

2203 

CONTROL  ELECTRNCS 

2 

7.1 

62.0 

1.00 

1154954. 

749743. 

456323. 

553708. 

AUXILIARY  PROPULSION 

IDENT 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

TYPE 

NO. 

weight 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

818 

THRUSTER 

18 

0.0 

.10 

14248. 

70110. 

108407. 

111983. 

834 

THRUSTER 

6 

.7 

.1 

.10 

12597, 

35429. 

59784. 

58109. 

DATA 

PROCESSING  AND  INSTRUMENTATION 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

IDENT 

TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

203 

DIGITAL  TELEMETRY 

2 

8.9 

3.0 

1 .00 

1484954. 

139061. 

267682. 

711917. 

345 

TAPE  RECORDER 

3 

16.8 

25.0 

1.00 

499633. 

503549. 

434489. 

345879. 

403 

COMMD  DE COD  + DISTR 

1 

2.3 

7.5 

1.00 

41  63333.' 

47819. 

54958. 

831004. 

COMMUNICATIONS 

UN  IT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

IDENT 

TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 
44622.' 

T.E.  COST 

PROD.  COST 

103 

RAStBND  ASSY  UNIT 

1 

2.0 

• 5 

1.00 

16117. 

32454. 

227 

ANTENNA 

4 

.8 

0.0 

1.00 

66452. 

85474. 

26288. 

57865. 

306 

TRANSMITTER 

2 

2.1 

10.9 

1.00 

101507. 

47779, 

83769, 

48664. 

312 

TRANSMITTER 

2 

2.2 

15.8 

1 .00 

105063. 

49590. 

06249. 

50369. 

401 

RECEIVER 

2 

3.9 

6.3 

1.00 

05947. 

42118. 

64756. 

41205. 

503 

COMMAND  SIG  CONO 

3 

1.5 

.9 

1.00 

22191.1 

43476. 

52854.' 

15362. 

603 

01  PLEXER 

1 

3.1 

1.0 

1.00 

57409. 

15451. 

19748. 

11470. 

2.0  i 


°)W-\\  K 


COl-2-1  ALWEMIC 


ELECTRICAL  POWER 

UNIT 

UNIT 

DDTE 

VEHICLE 

VEHICLE 

IDENT  TYPE 

NO.  WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E  . COST 

PROD.  COST 

ENG.  COST 

269  BA1TERY 

2 7L.0 

0.0 

.10 

86935. 

49112. 

179297. 

168180. 

IQUIPMENTS  USING  COST 

ESTIMATING  RELATIONSHIPS 

DDTE 

VEHICLE 

VEHICLE 

NAME 

WEIGHT 

FACTOR 

D.  E«  COST 

T.E.  COST 

PROO.  COST 

ENG.  COST 

SOLAR  MR  AY 

2 04.0 

1.00 

1241232. 

. 315285. 

724794 . 

247989, 

WIRING  HARNESS 

126.0 

1.00 

495838. 

291693. 

355127. 

99065, 

THERMAL  CONTROL 

115.0 

1.00 

581651. 

273563. 

223608. 

116210, 

POWER  CONVERTERS 

0.0 

0.00 

0. 

0. 

0. 

0, 

PROPULSION  FEED  SYS 

72.0 

1.00 

864227. 

522562. 

400432. 

172667, 

STRUCTURE 

199.0 

1.00 

3244028. 

977625. 

561854. 

648134, 

POWER  CONTROL  UNITS 

167.0 

1 .00 

1681333. 

511890. 

508381, 

335919, 

SOLAR  ARRAY  DRIVE 

■ 34 .0 

1.00 

1091210. 

586998. 

674712. 

218016 

SATELLITE  ADAPTER 

93.0 

1.00 

180762. 

87112. 

50457. 

36115 

PROPELLANT  WEIGHT  137.0 

MISSIGN  EQUIP  WEIGHT  U88.0 


TOTAL  SATELLITE  WEIGHT  2647.0 


ZtZ-n\ 


**  SATELLITE  SYS Tf MS  COST  MODEL  ** 
C-$  Z- 1- 1 -SZA& /h~ 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTRCl 

CONFIGURATION NASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

■ AUXILIARY  PROPULSION 

CONFIGURATION  MONCPPQPELLANT 


DATA  PROCESSING  AND 
CONFIGURATION  - - 

COMMUNICATIONS 
CONFIGURATION  - - 


EL 


•CTRI 
:0NFIGU 


p 

AT 


ON 


VEHICLE  SIZING 
CONFIGURATION 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  LDTUJ 

UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  HOUNTED  SOLAR  ARRAY 


CYLINDRICAL 


MISCELLANEOUS 
APCGEE  ■ 

BOL  POWER  - 


INFORMATI CN 

AAO,  NUNBER  OF  QUAl  UNITS  « 
A092.  ARRAY  AREA  - 332*0  SO 


* 0 

FT 


BATT  CAP  *i00o  ANP-HR 


£?F'/!f\ 


SPACECRAFT  COST  MGDEL 


C 02-1-1  OP  AS  AT 
(MILLIONS  OF  1977  OOLIARSI 


SUBSYSTEM  CDST 

t DESIGN 
ENGINEERING 

TEST  AND 
EVALUATION 

^“tctal 

COT+E 

PRODUCTION 

ENGINLLRING 

RECURRING 

FAB  AND 
ASSEMBLY 

■ — mm  i—  — n mm  tm 

TOTAL 

RECURRING 

STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
^ AS*°  CONTROL 

<.  AUXILIARY  PROPULSION 


9*2 
1.0 
6*6 
o 8 

13.6 

6.5 

1.3 

2.5 
, .6 
1.8 
.A 
1.1 
1.9 
.7 

11.6 

1.5 
£.6 
1.2 

16.5 

6.6 
2.0 

12.7 
1.5 
ID.  6 
1.9 
23.6 
10.5 
3.1 

10.1 
1.7 
15.  0 
2.6 
6.  5 
8.2 
3.6 

22.8 

-3*2 

25.5 

6.6 

30.2 

18.7 

6.6 

* SPACECRAFT 

^ MISSION  EQUIPMENT 

A> ' 

^ SATELLITE 
^ g^LjFjCATION  UNIT(S) 

LAUNCH ’SITE  SUPPORT 
CONTRACTOR  FEE 

36.8 

3.8 

45.6 

85.6 

131.2 

0.0 

2.9 

3.6 

63.8 

67.7 

Ul.? 

260.6 

352.0 

3.  6 
8.1 

TOTAL  SATELLITE 

137.6 

363.6 

AVERAGE  UNIT  COST  ( 

6 SATELLITES) 

' 60.6"" 

TOTAL  SATELLITE  OOT+E 
RECURRING  COST 

AND 

soi.i 

SVZrll  A 


C02-1-1  CP  SE  AS  AT 


* * * * assembly  descriptions  * * * * 


STABILIZATION  AND  CONTRCl 

IDENT  TYPE  . ' Nt 

1303  REACTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1815  EARTH  SENSOR 
2203  CONTROL  ELtCTRNCS 


UNIT  UNIT  DDTF 
WEIGHT  POWER  FACTOR  D.t.  COST 


5.1 

1.6 

15. 4 

7.1 


« 3 

1.0 

15.6 

62.0 


1.00 

1.00 

1.00 

1.00 


111435. 
61349. 
1304764  « 
1154954. 


T.E.  COST 
63611. 
51402. 
503376. 
749743. 


VEHICLE 
PROD.  COST 
35443. 
29381® 
511628. 
386145. 


43411. 

23899. 

508286. 

449924. 


AUXILIARY  PROPULSION 

IDENT  TYPE 
618  THRUSTER 
634  THRUSTER 


MO.  WEIGHT  POWER ’FACTOR  O.E.  COST  T« E.  COST 
16  » 4 0.0  .10  14246*  70,110. 

4 .7  .1  .10  11440.  25095. 


VEHICLE 
PROD.  COST 
104131. 
40718. 


DATA  PROCESSING  AND  INSTRUMENTATION 


IDENT  TYPE  _ „ 

203  DIGITAL  TELEMETRY 
345  TA?n  RECORDLR 
403  COHMD  OECOD+D ISTR 


UNIT  UNTT  DOTE  „ r __ 
WEIGHT  POWER  FACTOR  D.t.  COST 


8.9 

16.8 

2.3 


3.0 

25.0 

7.5 


1.00 

1.00 

1.00 


1990132. 

499633. 

5417737. 


T.E.  COST 
139061. 
583549. 
47819. 


VEHICLE 
PROD.  COST 
243439. 
469251. 
46506. 


COMMUNICATIONS 

IDENT  TYPE 
103  BASEBNO  ASSY  UNIT 
227  ANTENNA 
306  TRANSMITTER 
312  TRANSMITTER 
401  RECEIVER 
503  COMMAND  S1G  COND 
603  OIPLEXER 


UNIT  UNIT  DDTE 


1 . 

2.0 

.5 

1.00 

44622  . 

4 

.6 

0.0 

1.00 

66452. 

2 

2.1 

10*9 

1.00 

101507. 

2 

2.2 

15.8 

1.00 

105063. 

2 - 

. 3.9 

6.3 

1.00 

85947. 

3 

1.5 

.9 

1.00 

22191. 

1 

3.1 

1.0 

1.00 

57409. 

T. Eo  COST 
16117. 
85474. 
47779. 
49590. 
42118. 
43476. 
15451. 


VEHICLE 
PROD*  COST 
27463. 
22245® 
70886. 
72905. 
54797.- 
44725. 
16711. 


20' 


C 02-1- X OP  SEAS  AT 


--4— 

U> 

6 


ELECTRICAL  POWER 

IDENT  TYPE 
269  BATTERY 


UNIT 

NO.  WEIGHT 
2 71.5 


UNIT 

POWER 

0.0 


DDTE 

FACTOR 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS  • 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 

231.3 
166  . 4 

131.3 

0.0 

54.0 

213.0 

160.3 
38.4 

121.0 

100.0 

1950.0 


TOTAL  SATELLITE  WEIGHT  3513.4 


DDTE 

FACTOR 

1.00 

1.00 

1.00 

0.00 

1.00 

l.OC 

1.00 

1.00 

l.OC 


D.t.  COST 
86935. 


D.6.  COST 
1354697. 
627717. 
616858. 

0. 

716641. 

3976169. 

1810706. 

1185G65. 

226081. 


T.E.  COST 
49360. 


T.E.  COST 
354170. 
369275. 
299267. 

0. 

419334. 

1035765. 

535359. 

65097C. 

113753. 


VEHICLE 
PROD.  COST 
173090. 


VEHICLE 
PROD.  COST 
688971. 
380439. 
204476. 
0. 

271912. 

503731. 

520720. 

633170. 

49804. 


ENG.'^OST 
147314. 


VEHICLf 
FNG.  C05 
31260* 
14484* 
142345 
( 

16536* 

917525 

41783( 

27346C 

5216<; 


cl 


/S^-IIK 


*4 


SATELLITE  SYSTEMS  COST  MODEL  ** 
C03-/-/  <£0  k'-T  /LB.$  u-"' 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  NASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  NONCPROPELL ANT 

DAI JLHaCES§ING  AND  INSTRUMENTATICN 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 


ELECTRICAL  POWER 
CONFIGURATION  - 


SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 

CONFIGURATION  CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  - 450.  NUfBER  OF  QUAL  UNITS  * 0 

BOL  POWER  » 1619.  ARRAY  AREA  - 131.0  SQ  FT 


8 ATT  CAP  « 40.  AHP-HR 


- ' ' / 


vi  i -a.  so. 


SPACECRAFT  COST  MODEL 


C 03-1-1  GOVT  LEO 
< MILL  I ONS  OF  197?  DOLLARS) 


SUBSTSTFM  COST 


DESIGN 

ENGINEERING 


— PDT+E— — 
TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


PRODUCTION 

ENGINEERING 


RECURRING- 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWcR 
COMMUNICATION 
DATA  HANDLING 
STABILITY  AND 
AUXI LIAR"  — " 


CONTROL 
PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

UNIT(S» 


TOTAL  SATELLITE 


<♦.7 
* 8 
3.6 

9 8 

6#  4 

4.3 

1.4 

1.4 

• 2 

1.0 
♦ 4 
1.1 
1.6 
.8 

6.1 

.9 

4.6 

1.2 

7.4 

5.9 

2.1 

15.6 
2.6 

13.7 
3.9 

27.6 

18.3 

6.1 

16.1 
2.  2 

23.2 
7.0 

19.7 

18.1 

11.3 

31.9 
4.8 

36.9 
11.0 

46.3 

36.4 

19.4 

21*6 

6.4 

26.2 

34.0 

90.0 

96.7 

106.7 

233*1 

62.2 

C.O 

1.9 

419.8 

2.1 

i1.i 

66.  3 

443.4 

AVERAGE  UNIT  COST  ( 21  SATELLITES) 


TDRT^u^AmLjsiToDT+E  and 


21,1 

509*  f 


C 03-1-1  GOVT  LEO 


* 

$L> 

o> 

OJ 


* ♦ ♦ + 


STABILIZATION  AND  CONTROL 

IDENT  TYPE 
1303  FRACTION  WHEEL  „ 

1601  VALVE  DRIVER  ASSY 
1815  EARTH  SENSOR 
2203  CONTROL  ELfcCTRNCS 

AUXILIARY  PROPULS ICN 


NO  a 
2 
2 
1 
2 


UNIT  UNIT 


5*1 

1.6 

15.4 

7.1 


* 3 

1.0 

15.6 

62.0 


IDENT, 

810 

834  THRUSTER 


TYPE 
THRUSTER 


NO. 

18 

A 


UNIT  UNIT 


• 4 

.7 


0.0 
o 1 


DATA  PROCESSING  AND  INSTRUMENTATION 

. UNIT  UNIT 

IDENT  TYPE  NO. 

203  DIGITAL  TELEMETRY  2 

345  TAPE  RECORDER  4 

403  COMMO  DECOD+D ISTR  1 


8.  V 
16. 8 
2.3 


3.0 

25.0 

7.5 


COMMUNICATIONS 

IDFNT  TYPE  NO* 

103  BASSBNO  ASSY  UNIT  1 

227  ANTENNA  „ A 

306  TRANSMITTER  2 

312  TRANSMITTER  2 

401  RECEIVER  1 

503  COMMAND  SIG  COND  3 

603  CIPLEXER  1 


UNIT  UNIT 


• 6 

2.1 

2.2 

3.9 

1.5 

3.1 


.5 

0.0 
10.9 
15.8 
6.  3 
.9 
1.0 


DESCRIPTIONS  * * 

♦ 9 

dqte 

FACTOR 

1.00 

1.00 

1.00 

1.00 

D.E.  COST 
111435. 
61349. 
1172826. 
1154954. 

TaEa  COST 
68611. 
51402. 
2961C4. 
749743* 

VEHICLE 
PROD.  COST 
29290. 
24286. 
235046. 
319192. 

VEHICLE 
ENG.  COST 
27208. 
14979. 
188658a 
281995a 

DOTE 

FACTOR 

.10 

.10 

D.E.  COST 
14246. 
1144C  a 

T’Ek^: 

25095. 

VEHICLE 
PROD.  COST 
95283. 
37256. 

VEHICLE 
ENG.  COST 
73683  * 
28524. 

DOTE 

FACTOR 

1.00 

1.00 

1.00 

D.E.  COST 
618497a- - 
499633. 
2436508. 

T.E.  COST 
139061. 
563549. 
47619. 

VEHICLE 
PROD.  COST 
201230. 
367888. 
38443. 

hUK’HiSt 

199846. 

180244* 

391930a 

DOTE 

FACTOR 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

D.E.  COST 
44622. 
66452. 
101507. 
105063. 
77256. 
22191. 
57409. 

T.E.  COST 
16117. 
85474. 
47779. 
49590. 
24775. 
43476. 
15451. 

VEHICLE 
PROD.  COST 
22701. 
18388a 
58596a 
60330. 
25164. 
36971. 
13814. 

VEHICLE 

?HSh?S5T 

23973. 

24734* 

25652. 

- 12427* 
6825a 
9235® 

/'S  H UK 


C03-1-1  GOVT  LEO 


ELECTRICAL  POWER 

IOENT  TYPE 
239  BATTERY  • ' 


UNIT  UNIT  DOTE 

NO*  WEIGHT  POWER  FACTOR  D*E*  COST  T.E,  COST 
2 33.7  0.0  .10  41198 . 28719. 


VEHICLE 
PROD*  Cos: 
92155. 


■«!%! 


52441, 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIPING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEEO  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  ORIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


TOTAL  SATELLITE  WEIGHT 


WEIGHT 

DOTE. 

VEHICLE  . 

VEHICL 

FACTOR 

D,E,  COST 

ToE.  COST 

PROD.  COST 

ENG.  CO 

91,5 

1.00 

706533. 

150059. 

241297* 

11365 

68.7 

1.00 

296459, 

1744C2. 

148521, 

4766 

32,4 

1.00 

451414. 

115892, 

74547, 

7261 

0.0 

0.00 

0. 

0. 

0. 

61.0 

1.00 

781266. 

460316, 

246732, 

12567 

133,5 

1,00 

2017332* 

696316, 

279922, 

32450 

95.4 

1.00 

1C52628.- 

368913, 

296609. 

16932 

15.0 

1,00 

626549. 

292791, 

46247, 

235406. 

10078 

50.0 

82.0 
490,0 

1352.2 

1.00 

106665. 

24549. 

1715 

**  SATELLITE  SYSTEMS  COST, MODEL  ** 
S-  t—3L  PvrJLEAV 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONO3 RQPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  ( DTU ) 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

, / 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  « A 50 • NUMBER  OF  QUAL  UNITS  *>  0 
BOL  POWER  « 1619,  ARRAY  AREA  « 131.0  SO  FT 


9ATT  CAP  «*  40.  AMP-HR 


SPACECRAFT  COST  MODEL 


C03-1-2  PVT  LEO 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

„ DESIGN 

engineering 

DOT+E ~ 

TEST  AND 
EVALUATION 

TOTAL 
DDT  + E 

PRODUCT  ION 
ENGINEERING 

-RECURRING 

FAB  AND. 
ASSEMBLY 

TOTAL 

RECURRING 

STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  PO'-(ER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

A. 7 
• 8 

3.6 
• 8 , • 
, 6 • A 
A. 3 
l.A 

I. A 

• 2 
1.0 
• 4 
1.1 
1.6 
.8 

6.1 
.9 
A *6 
1.2 
7. A 
5.9 
2.1 

A. 5 
.7 
3.9 

1.3 
8.8 
5.8 

2.3 

3.9 

.5 

5.6 

1.7 
A. 6 
A.  A 
2.6 

8. A 
1.3 
9.5 
3.0 
13. A 
10.3 
A. 9 

SPACECRAFT 
MISSION  EQUIPMENT 

21.8 

6. A 

28.2 

3A.0 

27.3 

23.5 

50.8 

57.6 

SATELLITE 

QUALIFICATION  UNIT(S) 
GS  E (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 

62.2 
0.0 
* 1.9 

2.1 

108*3 

1*9 

3.7 

TOTAL  SATELLITE 

66.3 

113*9 

. AVERAGE  UNIT  COST  ( 

A SATELLITES) 

. *8.5 

TOTAL  SATELL ITE  DDT*E 
RECURRING  COST 

AND 

18042 

zefc-i  if\ 


C03-1-2  PVT  LEO 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 

UNIT 

UNIT 

DOTE 

D.E.  CQST 

IDENT  TYPE 

NO#' 

WEIGHT 

POWER 

FACTOR 

1303  REACTION.  WHEEL 

2 

5.1 

• 3 

1 .00 

111935* 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

1 .0 

1.00 

61399. 

1815  EARTH  SENSOR 

1 

15.9 

15  .6 

1.00 

1172826. 

2203  CONTROL  E LECTRNCS 

2 

7.1 

62  .0 

1.00 

1159959. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

818  THRUSTER 

18 

.9 

0.0 

.10 

19298. 

839  THRUSTER 

9 

.7 

. 1 

.10 

11990. 

DATA  PROCESSING  AND  INS 

TRUNENTATJON 

UNIT 

DDTE 

D.E.  COST 
818997. 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

203  DIGITAL  TELEMETRY 

2 

8.9 

3 .0 

1.00 

395  TAPE  RECORDER 

9 

16.8 

25.0 

1 .00 

999633. 

903  CQMMD  DECOD+DISTR 

1 

2.3 

7.5 

1 .00 

2936508 • 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

103  BASEBND  ASSY  UNIT 

1 

2 .0 

• 5 

1.00 

99622 . 

227  ANTENNA 

9, 

.8 

0 .0 

1.00 

66952. 

306  TRANSMITTER 

2 

2.1 

10.9 

1 .00 

101507. 

312  TRANSMITTER 

2 

2.2 

15.8 

1 .00 

105063 . 

901  RECEIVER 

1 

3.9 

6.3 

1.00 

772  5 6. 

503  COMMAND  SIG  COND 

3 

1.5 

.9 

1.00 

22191. 

603  DIPLEXER 

1 

3.1 

1 .0 

1.00 

57909* 

T.E  • COST 
68611. 
51902. 
296109, 
799793. 


T.E. 


7of?oIl 

25095. 


T.E  o COST 
139061. 
563599. 
97819. 


T.E.  COST 
16117. 
65979. 
97779. 
99590. 
29775. 
93976.. 
15951.1 


VEHICLE 
PROD.  COST 
37696. 
31298. 
302929.1 
910692. 


VEHICLE 
PROD.  COST 
106069. 
91976. 


VEHICLE 
PROD.  COST 
258919.: 
999001. 
99963. 


VEHICLE 
PROD.  COST 
29209. 
23659. 
75393. 
77625. 
32378. 
97569. 
17773. 


VEHICLE 
ENG.  COST 
98518. 
26711. 
281138. 
502857. 


VEHICLE 
ENG.  COST 
109195*- 
90336. 


VEHICLE 
ENG.  COST 
356366. 
359372. 
589056* 


VEHICLE 

1 0696 . 
97132.! 
99195. 
95799. 
18519. 
12967. 
13762®: 


set-tit\ 


CO 3-1-2  PVT  LEO 


ELECTRICAL  POWER 

IDENT  TYPE 
239  BATTERY 


>40. 

2 


UNIT 

WEIGHT 

33,7 


UNIT 

POWER 

0,0 


ODTE 
FACTOR 
• 10 


D.E.  COST 
41198. 


T.E  • COST 
28719. 


VEHICLE. 
PROD.  COST 
102587, 


VEHICLE 
ENG.  COST 
74157, 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


, NAME 
SCLAR  ARRAY 
WIPING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DPIVF 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


DOTE 

D.E.  COST 

VEHICLE 

VEHICLE 

WEIGHT 

91.5 

FACTOR 

T.E.  COST 

PROD.  COST 

ENG,  COS 

1.00 

706538. 

150059. 

310460, 

169364 

68.7 

1 .00 

296459. 

174402. 

191096. 

710  64 

' 32.4 

1.00 

451414. 

115892. 

95916. 

.108208 

0.0 

0.00 

0 . 

0 . 

0.  , 

0 

61.0 

1,00 

781206, 

460316, 

317451. 

187282 

133.5 

1.00 

2017332. 

696316. 

360165, 

483575 

95.4 

1.00 

1052628. 

368913. 

381635. 

252326 

15.0 

1.00 

626549. 

292791. 

302800. 

150190 

50.0 

1.00 

106665. 

46247. 

31587, 

25569 

02.0 

490.0 


TOTAL  SATELLITE  WEIGHT  1352.2 


**  SATELLITE  SYSTEMS  COST  MOOEL  ** 
C.0  3-/-3.  6&1/r  /$■£&  / 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

OATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTUJ 


COMMUNICATIONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING 
CONFIGURATION  - 


- UNIFIED  LINK-COMMON  ANTENNAS  PLUS  OOWNIINK 

-.SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  - 19323*  NUMBER  OF  QUAL  UNITS  « 0 
BOL  POWER  » 988.  ARRAY  AREA  - 78.0  SQ  FT 


BATT  CAP  '*100.  AHP-HR 


Q/r?-i  ii\ 


SPACECRAFT  COST  MODEL 


C03-1-3  GOVT  GEO 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


DDT+E 

TEST  AND 
EVALUATION 


TOTAL 

0DT4-E 


RECURRING- 


PRODUCTION 

ENGINEERING 


FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 

4.5 

1.6 

THERMAL  CONTROL 

1.0 

, 2 

ELECTRICAL  FOrfER 

■ 3.0 

1 . 1 

COMMUNICATIONS 

1.6  ' 

.6 

DATA  HANDLING 

6.6 

1.1 

STABILITY  ANO  CONTROL 

4.5 

1.9 

AUXILIARY  PROPULSION 

1.  5 

.9 

SPACECRAFT 

23.5 

7.  3 

MISSION  EQUIPMENT 

SATELLITE 

QUALIFICATION  UNIT(S) 
GS c ( AGE ) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


6 .1 
1.9 
A .0 
2 .2. 
7.7 
6. A 
2. A. 


30.9 

24.1 


5*. 9 
0 .0 
2.1 

2.3 


59*3 


1.8 

2.2 

4.0 

.7 

.3 

1.0 

1.7 

3.2 

4.9 

1.5 

1.7 

3.2 

8.3 

3.3 

11.7 

4*4 

3.3 

7.6 

1.2 

1.6 

2.8 

19.6 

15.7 

33.3 

20.8 
56. 1 

111 

99. T 


AVERAGE  UNIT  COST  ( 2 SATELLITES) 

TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


‘ 29i8 


119i0 


?./ 


//rP-l/A 


CD3-1-3  GOVT  GEO 


♦ $ * ♦ AS 

SEHBLY 

DESCRIPTIONS  ♦ 

$ ♦ * 

STABILIZATION  AND  CONTROL 

UNIT 

IDT  NT  TYPE  ' NO.  WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E  • COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1303  REACTION  WHEEL 

2 5.1 

.3 

1 .00 

111435. 

68  611. 

41885. 

53424. 

1601  VALVE  DRIVER  ASSY 

3 1.6 

1.0 

1.00 

67552. 

72567. 

4896  7 . 

46764. 

1815  EARTH  SENSOR 

2 15.4 

15.6 

1.00 

1304769.' 

503376. 

604848 • 

625533, 

2203  CONTROL  ELECTRNCS 

2 7.1 

62  .0 

1.00 

1154954. 

749743. 

456323. 

553708. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

UN  I T 

NO.  WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

818  THRUSTER 

18  .4 

0.0 

.10 

14243. 

70110. 

106407. 

111983. 

83 A THRUSTER 

6 .7 

. 1 

.10 

12597. 

35429. 

59784, 

58109. 

DATA 

PROCESSING  AND  INSTRUMENTATION 

UNIT 

POWER. 

DDTE 

factor 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

I DENT 

TYPE 

NO. 

UNIT 

WEIGHT 

D.E.  COST 

T.E.  COST 

203 

DIGITAL  TELEMETRY 

4 

8.9 

3.0 

1 .00 

981361. 

139061. 

517828, 

854552. 

345 

TAPE  RECORDER 

4 

16.8 

25.0 

1.00 

4 99633. 

583549. 

554533. 

435072. 

403 

CONMD  DECOD+D ISTR 

2 

2.3 

7.5 

1.00 

24  30551. 

47819. 

98925. 

1165256. 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

103 

8ASEBND  ASSY  UNIT 

2 

2.0 

.5 

1 .00 

49642. 

27399. 

58418. 

23799. 

202 

AN  7ENN  A 

2 

8.4 

0.0 

1 .00 

3 88837. 

233007. 

122761. 

186417  o 

306 

TRANSMITTER 

2 

2.1 

10.9 

1.00 

152260. 

47779. 

125654. 

72997, 

312 

TR  ANSMITTER 

2 

2.2 

15.8 

1.00 

157595. 

49590. 

129374. 

75554. 

401 

RECEIVER 

2 

3.9 

6.3 

1.00 

85947. 

42118. 

64756. 

41205o 

503 

COMMAND  SIG  COND 

3 

. 1.5 

.9 

1.00 

22191.. . 

43476, 

52854. 

15362. 

603 

DI  PLEXER 

2 

. 3.1 

1 .0 

1 .00 

63868, 

26267. 

35547. 

30619. 

tr/rtr-li  A 


C03-1-3  GOVT  GEO 


ELECTRICAL  POWER 

IDENT  TYPE 
269  BA  ITER Y 


UNIT  UNIT 
NO.  WEIGHT  POWER 
2 7L.0  0.0 


DOTE 

FACTOR  D.E.  COST 
.10  86935. 


T.E.  COST 
69112. 


VEHICLE  . VEHICLE 
PROD.  COST  ENG.  COST 
179297.  168180. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


DOTE 

VEHICLE 

VEHICLI 

NAME 

WEIGHT 

FACTOR 

D.'E . COST 

T.E.  COST 

PROD.  COST 

ENG.  co: 

SOLAR  ARRAY 

56.0 

1.00 

691687 . 

92086. 

211687. 

98191 

WIRING  HARNESS 

90  .0 

1.00 

372755. 

219285. 

266973. 

7667' 

THERMAL  CONTROL 

32.0 

1.00 

1068090. 

116920. 

105802. 

20960: 

POWER  CONVERTERS 

0.0 

0.00 

0.  . 

0. 

0. 

< 

PROPULSION  FEED  SYS' 

76.0 

1.00 

880800. 

533631. 

608913. 

175971 

STRUCTURE 

1BZ  .0 

1.00 

2 111665  . 

906166. 

520706. 

62185. 

»OhER  CUNTROL  UNITS 

120.0 

1 .00 

788696. 

621899. 

686963. 

15753' 

SOLAR  ARRAY  DRIVE 

9.0 

1 .00 

663161  . 

189666. 

218005. 

8853' 

SATELLITE  ADAPTER 

56.0 

1.00 

113876. 

50568. 

36712. 

2275, 

PROPELLANT  WEIGHT 

206.0 

MISSION  EQUIP  WEIGHT 

290.0 

TOTAL  SATELLITE  WEIGHT 

1686.0 

B-frV\ UN 


**  SATELLITE  SYSTEMS  COST  MODEL 

d fvr  &£? 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTRCL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  NOHENTUM  WHEEL. 

AUXILIARY  PROPULSION 
CONFIGURATION  HONCPROPELLANT 

CAI5i,£59GES$ING  AND  instrumentation 
CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  (DTUI 


UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


COMMUN  IC  ATI  ONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 

MISCELLANEOUS  INFORHATICN 

APOGEE  • 19323.  NUMBER  OF  QUAL  UNITS  « 0 
BOL  POWER  * 90 ARRAY  AREA  - 78«0  SQ  FT' 


BA TT  CAP'®i©0o  AHP-HR-' 


SPACECRAFT  COST  MODEL 


C03-1-4  PVT  GEC 
{MILLIONS  OF  1977  DOLLARS  I 


SUB  STS  TEN  COST 

M DESIGN 
ENGINEERING 

D OT  ♦ E 
TEST  AND 
EVALUATION 

~TOTAL 

ODT+E 

PRODUCTION 

ENGINEERING 

-RECURRING 

FAB  AND 
ASSEMBLY 

RECURRING 

STRUCTURE 
THERMAL  CONTROL 
v ELECTRICAL  POWER 
Z COMMUNICATIONS 
^ DATA  HANDLING 

r HflWK  $MSI88L 

4.5 
1-8 
3.0 

1.6 
6.6 

4.5 

1.5 

1.6 

.2 

l.l 

ill 

l:S 

6.1 
. 1.9, 
4.0 
2.2 
7.7 

6.4 

2.4 

1.6 

* 7 

, 1:1 
6.3 

, 4.4 
1.2 

2.2 
• 3 

3.2 
1.7 

. 3.3 

3.3 
1.6 

lit 

4.9 

3.2. 

11.7 

7.6 

2.8 

fa—  

^ MXs5lONAiJuiPHENT 

23.5 

7.3 

!?:? 

19.6 

15.7 

m 

SATELLITE 

rdL\lmnm  unit{s» 

tgUN?«C?STR%ifP0RT - 


TOTAL.  SATELLITE 


AVERAGE  UNIT  COST  < 2 SATELLITES! 

T°RlcL^RApNLGL?5ITDOm  AN° 


54.9 

0.0 

2.1 

2.3 


59.3 


56.1 

L*l 

5 9it 
t2$*8 
it9*<* 


C03-1-4  PVT  G6G 

* * * * ASSEMBLY  DESCRIPTIONS  *•<■** 


STABIL  IZATION ' AND*  CQNTRCl  “ 

I SS§trbIc¥!oh  wheel  t 

ieii  EARTH  SENSOR  * 2 

2203  CONTROL  ELECTRNCS  2 

AUXILIARY  PROPULSION 

I DENT  TYPE  NO, 

8X8  THRUSTER  IB 

834  THRUSTER  0 


WIT 

WEJGHT 

UNIT 
POWER 
• 3 

DOTE 

W 

°-M! 

' 1.6 

1.0 

1.00 

67552. 

15.4 

15.6 

1.00 

1304769* 

7.1 

62.0 

1.00 

1154934* 

UNIT 

WEIGHT 

UNIT* 

POWER 

DDTE 

FACTOR 

D.E.  COST 

.4 

0.0 

.10 

14248 . 

• 7 

• 1 

*10 

12597* 

T.E 


GST 
U. 
72567# 
503376# 
749743o 


T.E.  COST 
701 1 Oe 
35429* 


VEHICLE 

PR02lei§r 

48967* 

604848* 

456323* 


PBco^calr 

108407* 

59784* 


VEHICLE 

46764* 

625533* 

553708* 


.JR^r 

mill: 


T 

So 

u 


EATA  PROCESSING  AND  INSTRUMENTATION 


12§3TDlffnL  TELEMETRY 

?03  co5mdrdecod+oi$tr 

"COMMUNICATIONS 

_33ba?Ibno  ASSY  UNIT 
306  TRANSMITTER 

■8i  MUTER  rfujn 

503  COWHAND  SIG  COHO 
603  DIPLEKER 


NO.  WEIGHT 

4 * 16.8 

2 2*3 


DOTE 


POWER  PACfQR  0*|g  COST 


3.0 

2?:? 


1*00 

1.00 

1.00 


"§•  po?p  FlfilR  DoE;4?iI  . T,EhiS?I 

f |:i  x§:§  1:88  Will: 

2 2.2  15.8  1.00  iilZlZ* 

2 3*9  6.3  1.00  8594?»  till  2* 

3  1*5  #9  1*00  22191*  4f47$® 

2 3.1  1«D  1.00  63868#  26267* 


..1361* 
499633* 
2430551. 


■ffeSHI 

583549* 

47819* 


VEHICLE 
PROD*  COST 
517828* 
554533* 
98925* 


VEHICLE 

PB05§a§!T 

122761. 

125654. 

129374* 

64756* 

52854. 

35547* 


VEHICLE 

435072* 

1165256. 


VEHICLE . 

eNfi7kT 

75554*. 

41209* 

-15362* 

30619# 


? 


Ific-flb 


C03-1-4  PVT  GEO 


ELECTR ICAL  POWER 


^rreffUr. 

UNIT  UNIT 

"!•  "5fE8T  TS" 

DOTE 

FACJgR 

°'E86$?5! 

VEHICLE 

VEHICLE 

ERh$8iT 

EQUIPMENTS  USING  COST 

ESTIMATING  RELATIONSHIPS 

NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 

MJT  FEED  STS 

POWER  CONTROL  UNITS 
: SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

"his 

90.0 

32.0 
0.0 

74.0 
182.0 
120.0 

9.0 

54.0 

DOTE 

F-ACTQR 

1.00 

1.00 

1.00 

0,00 

1:88 

1.00 

1.00 

1.00 

O.E.  COST 
491487. 
372755. 
1048090. 

0. 

880800. 
2111445. 
788494. 
443141. 
113876. , 

T .£.  COST 
92084. 
219285. 
114920. 
„ J 0. 
933631% 
906166. 
421899., 
189664. 
50568. 

VEHICLE 
PROD.  COST 
211667. 
266973. 
105802. 

twit: 

484943. 

218005. 

36712. 

VEHICL 
ENG.  CO 
9819 
7447 
20940 

ins? 

15753 

8853 

2275 

PROPELLANT  WEIGHT 

204.0 

MISSION  EQUIP  HEIGHT  290.0 

TOTAL  SATELLITE  WEIGHT  1486.0 


• *) 


MU-A47 


SATELLITE  SYSTEMS  COST  MODEL  ** 

Cf  ^2.-|  SP tr-i  ^ 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PPOPULS ION 

CONFIGURATION  MONCPRQPELLANT 


DATA  PROCESSING  AND 
CONFIGURATION  - - 

COMMUNICATIONS 
CONFIGURATION  - - 

ELECTRICAL  POWER 
CONFIGURATION  - - 

VEHICLE  SIZING 
CONFIGURATION  - 


INSTRUMENTATION 

SPfcCIAL  PURPOSE  PROCESSOR  (DTD 

UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

SHUNT  -PADDLE  MOUNTED  SOLAR  ARRAY 


- CYLINDRICAL 
MISCELLANEOUS  INFCRMATI CN 

APOGEE  <i50«  NUMBER  OF  QUAL  UNITS  -0  

BOL  POWER  « 1539*  ARRAY  AREA  ■ 125.0  SO  FT  BATT  CAP  « 40«  AtiP-HR 


s-fv-nts 


SPACECRAFT  COST  MCDEL 


C03-2-1  SPOT-1 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


’—DDT +E, 
TFST  AND 
EVALUATION 


TOTAL 

LDT+fc 


PRODUCTION  RECFABJAND  ~ TOTAL 
ENGINEERING  ASSEMBLY  RECURRING 


STPUCTURF 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
5T.A6^jTY  ANQ  C 


AUXJ 


kRY  PROPU 


mss1 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

SMMHSf™"  UNIT<S) 
fcffic^MroRT 


TOTAL  SATELLITE 


4,6 
.6 
3.  5 

• 8 

6a  3 
4.3 

a 9 

21.1 


la* 
• 2 
1.0 

• A 

1.1 

.6 

• 1 


* 

t 


6.6 


6.0 
.9 
A.  4 
1.2 
7.4 
5.9 
2.0 


27.0 
33.  4 


61. 1 
C.O 
1.9 

2.1 

65.1 


1.6 
• 3 
1.6 
.7 
4.4 

3.0 

2.1 


14.0 


2.1 

• 3 

3.0 

1.0 
2.5 
2.5 
2.2 

13.  6 


4.0 

.6 

4.  6 

1.7 

7.0 

5.4 

4.4 


27.7 

31.2 


58.9 


1.0 

2.0 


61.9 


AVERAGE  UNIT  COST  ( 2 SATELLITES) 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


3M 


127.0 


C03-2-1  SPOT-1 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  ANO  CONTRCL 

IDENT  TYPE  • ' 

1303  REACTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1615  EARTH  SENSOR 
2203  CONTROL  ELECT RNCS 


AUXILIARY  PROPULSION 

IDENT  TYPE 
618  THRUSTER 
834  THRUSTER 


NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PRGO,  COST 

VEHICLE 
ENG . COST 

2 

.3 

1.00 

111435. 

68611. 

41885, 

53424, 

2 

1.6 

1.0 

i.nc 

61349, 

51402. 

34720. 

29412, 

1 

15.4 

15.6 

1*00 

1172826. 

296104. 

336026, 

234322. 

2 

7*1 

62.0 

1,00 

1154954. 

749743* 

456323. 

553708. 

NO* 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

18 

• 4 

0.0 

*10 

14246* 

7011C* 

100407* 

111983. 

44 

.7 

• 1 

• 10 

34577. 

231762. 

323864* 

419216* 

. „rrrr . 

-o 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
345  TAPE  RECORDER 
403  COMND  DECGD+OISTR 


COMMUNICATIONS 
[DENT  TYPE 

103  PASEBND  ASSY  UNIT 

227  ANTENNA 

306  TRANSMITTER 

312  TRANSMITTER 

401  RECEIVER 

503  COMMAND  SIG  COND 

603  DIPLEXER 


NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.L.  COST 

T.E.  COST 

„ VEHICLE 
PROD,  COST 

VEHICLE 
ENG  a COST 

2 

8,9 

3.0 

1.00 

806736. 

139061, 

287682, 

366766® 

4 

16.6 

25,0 

1.00 

499633* 

583549. 

554533. 

435072, 

1 

2.3 

7.5 

1.00 

2404996. 

47619, 

54950. 

460502c 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

DcE.  COST 

T.E.  COST 

VEHICLE., 
PROD,  COST 

VtHIkLt: 
ENG,  COST 

1 . 

2.0 

.5 

1.00 

44622*. 

16117, 

32454. 

0915. 

4 

• 6 

0.0 

1.00 

66452. 

65474* 

26206, 

57065, 

2 

2.1 

10,9 

1.00 

101507. 

47779. 

83769, 

48664, 

2 

2.2 

15.8 

1,00 

105063, 

49590, 

86249, 

50369, 

1- 

3*9 

6.  3 

IcOO 

77256, . 

24775. 

.35975, 

. 15435  o— 

3 

1.5 

,9 

1,00 

22191, 

43476. 

52854. 

15362. 

1 

3.1 

1.0 

1,00 

57409. 

15451. 

19748, 

11470., 

C03-2-1  SPPT- 1 


£ 

$u 


ELECTRICAL  POWER 

IOFNT  TYPE 
239  BATTERY 


UNIT  UNIT  ODTF 

NOe  WEIGHT  POWER  FACTO®  O.E.  COST 

2 33s  7 0,0  ,10  41196, 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRUG  HARNESS 
THFRML  CONTROL 
POWER  CONVERTERS 

SRIiiW  EEE0  svs 

SATELLITE  ADAPTER 
PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


WEIGHT 

87.0 

67.3 

32.0 
C • u 

61.0 

132.0 
- 91,0 

14.4 

49.0 

82.0 

480.0 


DOTE 

FACTOR 

1.00 

1,00 

1.00 

0.00 

1.00 

1.00 

1,00 

1,00 

1,00 


0,E,  COST 
683727, 
291328, 
446289, 

0, 

490334, 

1992213, 

1021880, 

609446, 

104849, 


T, E,  COST 

28669, 


T,E,  COST 
143212, 
171384, 
114920, 

0, 

460316, 

689660, 

358861, 

262805, 

45462, 


VEHICLE 
00*  COST 


PROO 

104736, 


VEHICLE 
PROD,  COST 
329224, 
208654, 
105802, 
0, 

352733, 

396357, 

412485, 

325064* 

34684, 


VEHICLE 

Ei?6$§r 


VEHICL 
FNG,  CC 
13660 
5820 
8916 

3???! 

20416 

12176 

2094 


TOTAL  SATELLITE  WEIGHT  1328,3 


7)  C 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 


SUBSYSTEM  CONFIGURATIONS 

"j'iftliSSIffloJr  — ^ HAS  S^*  EXPUL  SI  ON  WITH  PITCH  HOHCWTUH  WHEEL 

■'“c^^&KSS^^HOHCPROPELLANT 

OATA  PROCESSING  AND  INSTRUMENTATION  ff4*fll 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  I0TU) 

C°CONFlSuRA?ION  - - UNIFIED  UNK-COHHOH  ANTENNAS  PLUS  DOWNLINK 

aCQNFIGURATIONR-  - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  HOUNTEO  SOLAR  ARRAY 

^CONFIGURATION  ~ « CYLINDRICAL 
M <>£ E^ANE OUS . I NF ORHATI  CN 


BOL  POWER  " 


450. 
1619* 


ARRAT^REA^UuoIs'fT  BATT  CAP  *' 40a  AHP-HR 


V// 


SPACECRAFT  COST  HOOEl 

C 03-2-2  SPOT-2 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

DESIGN  ~ 
ENGINEERING 

DOT+E 

TEST  AND 

evaluation 

~ TOTAL 
DOT+E 

i 

PRODUCTION 

ENGINEERING 

-recurring — 

FAB  AND 
ASSEMBLY 

RECURRING 

STRUCTURE 

It^S&&,.cPNTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  FAN 0 LING 

ISJiiKS?  MSI881 

r*.7 
• 8 

3 o 6 
.8 
6. A 

4.3 

1.4 

1.4 
.2 
1.0 
.4 
1.1 
1.6 
• 8 

6.1 

,.9 

4.6 

1.2 

7.4 

5*9 

2.1 

1.9 

it?  - 

4^5 

3.0 

1.1 

242 

• 3 

3.1 

. i«o 
2.5 
2.5 
1.4 

Ail 

1.7 

7.0 

5.4  . 

2.5 

Si^sISn^eJuipment 

21.8 

6.  4 

28.2 

34.0 

13.0 

1340 

ii:8 

SATELLITE 

QUALIFICATION  UNITISI 
GSE  ( AGE ) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 

62.2 

0.0 

1.9 

2.1 

98.0 

“r-%0- 

1.9 

TOTAL  SATELLITE 

66*3 

80*  8-*- 

“ AVERAGE  UNIT-COST- 1- 

2 SATELLITES) 

^§0**r 

"KMHSWJ  ItDDT4E 

AND 

• 

L.  C ( 


esk-iih 


C03-2-2  SPOT-2 


* * * * ASSEMBLY  DESCRIPTIONS  $ * * 9 


STABILIZATION  AND  CONTROL 

ICENT  TYPE  NO* 
1303  REACTION  WHEEL  2 
1601  VALVE  DRIVER  ASSY  2 
1615  EARTH  SENSOR  1 
2203  CONTROL  ELECTRNCS  2 


UNIT  UNIT 
UEI6HT  POWER 


5*1 
1*6 
15©  4 
7©1 


.3 
1*0 
15©  6 
62.0 


pSSf&R 

1.00 

1.00 

1.00 

1.00 


I.E.  COST 
111435. 
61349© 
1172826© 
1154954  © 


T.E.  COST 
68611© 
51402© 
296104© 
749743, 


p«1i§t 

41885© 

34720© 

336026© 

456323. 


eK'&fr 

53424© 

29412© 

234322. 

553708. 


AUXILIARY  PROPULSION 

ICENT  TYPE 
618  THRUSTER 
834  THRUSTER 


UNIT  UNIT 
NO,  WEIGHT  POWER 
18  .4  0.0 

4 .7  .1 


DOTE 

FACTOR  D.E.  COST 
.10  14248© 

.10  11440. 


T.E©  COST 
70110* 
25095. 


pRoS.^lisT 

108407. 

42390. 


E^feft 

111983. 

43351. 


;CATA  PROCESSING  AND  If 

ICENT  TYPE 
203  DIGITAL  TELEMETRY 
345  TAPE  RECORDER 
403  CQMNO  DECODED  ISTR 


CONMUN ICATIONS 

ICENT  TYPE 
103  BASEBND  ASSY  UNIT 
.227  ANTENNA 
306  TRANSMITTER 
312  TRANSMITTER 
401  RECEIVER 

- 503  COMMAND  SI6  COND 
603  01 PLEXER 


UNIT 

UNIT 

DOTE 

D.E.  COST 

NO©: 

UEIGHT 

POWER 

FACTOR 

2 

8.9 

3.0 

1.00 

, 818497  w 

4 

-16.8 

25.0 

1.00 

499633© • 

1 

2.3 

7.3 

1©00 

2436508© 

i 

UNIT 

UNIT 

DDTE 

o.e.  Dost 

44622© 

NO© 

1 

UEIGHT 

2.0 

POWER 

.5 

FACTOR 
' 1.00 

4 

2 

• 8 
2©1 

0©  Q 
10.9 

1.00 

1.00 

66452A 

101507©. 

2 

2.2 

15.0 

1.00 

105063. 

1 

3.9 

6.3 

1.00 

77256* 

3- 

1.5 

.9 

1.00 

22191.1 

1 

3.1 

1.K) 

1.00 

57409© 

T.E.  COST 
. 139061. 
583549. 
47019© 


T.E©  COST 
16117© 
85474© 
47779© 

: 49590, 
24775©. 
43476© 
15431© 


VEHICLE 
PROD.  COST 
287682© 
554533. 
54958© 


VEHICLE 
PRODi  COST 
32454© 
26288© 
83769© 
86249© 
35975© 
52854© 
19748© 


eXI^It 

.392404© 

435072. 

486797© 


iMft 

. . 8915© 

* 57865© 
48664® 
50369. 
15435* 
15362er 
11470o; 


C03-2-2  SPOT-2 


ELECTRICAL  POWER 

Wttffffr  • • 


— UNIT  UNIT  DOTE  VEHICLE  VEHICLE 

mz • F«I8R  D*EtiS?i::  T-c5a9Ei:  ‘’ri8?bS8?t  EN?a§fT 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHI PS 


• NAME"  • ’ 

SOLAR  ARRAY 
FIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  HEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 
91*5 
68*7 
32,4 
' 0,0 
61.0 
133.5 

-l?:J 

. 50  oO 
82.0 
490.0 


DOTE 

FACTOR 

1.00 

1.00 

1.00 

0.00 

1.00 

1.00 

1.00 

1.00 

1.00 


O.E.  COST 
706538. 
296459. 
451414. 
0. 

781286. 

2017332. 

1052628* 

626549.: 

106669. 


T.E.  COST 
150059. 
174402. 
115892. 

0. 

460316* 

696316. 

ISSNi: 

46247. 


344963* 

212329. 

106573. 

0. 

352733. 

400182. 

424038. 

336542. 

35096. 


TOTAL  SATELLITE  WEIGHT  1352.2 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

C~<p  3-2."'  2>  £ts,~  3 


< 

T 

X) 


SUBSYSTEM  CONFIGURATIONS 

STCOnHgURATIONN~  -°MASSLEXPULSION  WITH  PITCH  MOMENTUM  WHEEL 


AUXILIARY  PROPULSION  „ „r.i  , , , 
CONFIGURATION  HONCPRQPELLANT 

OATA  PROCESSING  AND  INSTRUMENTATION 
CONFIGURATION  SPECIAL  PURPOSE 


PROCESSOR  f DTU) 


^CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

EL?ONFIGURATIONR-  - SHUNT  ANO  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 


miscellaneous  INFORMATION 

APOGcE  « A50.  NUMSER  OF  QUAL  UNITS  « 0 

BOL  POWER  * 982*  ARRAY  AREA  - 60.0  SQ  FT 


BATT  CAP  « 2A®  AHP-HR 


>2 


SPACECRAFT  COST  MCOEL 


C03-2-3  FTS-3 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


— -DDT+^~— • 
TFST  ANO 
EVALUATION 


TOTAL 

LDT+E 


PRODUCTION 

ENGINEERING 


•RECURRING— 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  ROWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

QUALIFICATION  UNIT(S) 
G5fc  I AGE  ) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


2o  8 
• 6 
2.5 
• 8 

3*6 

4.3 

1.1 


15.7 


.9 

*1 
.7 
*4 
1.1 
1.6 
• 6 


5*4 


3.7 
.7 

3.2 

1.2 

4.7 
5.9 
1.6 


21.1 

7.8 


26.9 

0.0 

1.5 

1.6 

32.0 


0.0 
0.0 
. 1 
.3 
• 8 

:! 

2.3 


.6 

ill 

• 5 
1.2 
1.4 

• 6 


5.8 


.8 

it  2 

2*  0 
2.3 

• 8 


8.1 

3.1 

11.2 

*4 
. 6 

12.2 


AVERAGE  UNIT  COST  ( 1 SATELLITES) 

TOTAL  SATELLITE  ODT*E  ANO 
RECURRING  COST 


12*2 


44.2 


CQ3-2-3  ETS-3 


# * * * ASSEMBLY  DESCRIPTIONS  ♦ * * * 


STABILIZATION  AND  CONTRCL 

IDENT  TYPE  • ' NO. 

1303  REACTION  WHEEL  2 

1601  VALVE  DRIVER  ASSY  2 

1815  FARTH  SENSOR  1 

2203  CONTROL  ELECTRNCS  2 


AUXILIARY  PROPULSION 

IOENT  TYPE  NO* 

018  THRUSTER  12 

634  THRUSTER  4 


UNIT 

EIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

5.1 

• 3 

1.00 

111435. 

60  6 11. 

1.6 

1.0 

1.00 

61349. 

51402, 

15.4 

15.6 

1.00 

1172826. 

296104. 

7.1 

62.0 

1.00 

1154954. 

749743. 

UNIT 

[EIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

.4 

0.0 

.10 

11717. 

47802. 

.7 

.1 

.10 

11440. 

25095. 

VEHICLE 
PROD.  COST 
46530. 
38576. 
373362. 
507024. 


PROD.  £asT 
77044. 
42929. 


VFHICLE 
ENG.  COST 
44528  « 
24514. 
0. 

461503. 


VEHICLE 
ENG.  COST 
7B915. 
45221. 


DATA  PROCESSING  AND  INS  TRUMENTAT|ON 


IDENT  TYPE  _ ^ 

203  DIGITAL  TELEMETRY 
345  TAPE  RECORDER 
403  COMMD  05C0D+DISTR 


COMMUNICATIONS 


UNIT 

POWER 


DOTE 

FACTOR 


IDENT  TYPE 
103  BASE8ND 
227 
306 
312 
401 
503 
603 


{NTENNA. 


ASSY  UNIT 


PANSMITTER 

TRANSMITTER 

RECEIVER 

COMMAND  SIG  CQND 
DIPLEXER 


1 - 

8.9 

3.0 

1.00 

4 

16.8 

25.0 

1.00 

1 

2.3 

7.5 

1.00 

UNIT 

UNIT 

DDTE 

NO. 

HEIGHT 

POWER 

FACTO* 

1 

2.0 

.5 

1.00 

4 

.8 

0.0 

1.00 

2 

2.1- 

10.9 

1.00 

2 

2.2 

15.8 

1.00 

.1 

...  - 3.9 

6,3 

1.00 

3 

1.5 

.9 

1.00 

1 

3.1 

1.0 

1,00 

DoE.  COST 
35991G. 
499633. 
1260799. 


44622. 

66452. 

101507. 

105063. 

77256. 

22191. 

57409. 


T.E.  COST 
139061. 
583549. 
47619. 


T.E 


. COST 
16117. 
85474. 
47779. 
49590. 
24775. 
43476. 
15451. 


VEHICLE^ 
PROD.  COST 
177581. 
616146. 
61C65. 


VEHICLE 
PROD.  COST 
36060. 
29209,. 
93077. 
95833. 
39973. 
58726. 
21942. 


6n1.  SlteT 

0. 

479069 
0 


VEHICLE 
ENG.  CdST 
0. 

63717. 

40561. 

41982. 

15617^' 

0, 


6 O 


C03-2-3  CTS-3 


ELECTRICAL  POWER 

IDENT  TYPE 
221  BATTERY 


UNIT  UNIT  DOTE 

NO.  WEIGHT  POWER  FACTOR 
2 19o  9 0.0  *10 


D.E.  COST 
27169 • 


T.E#  COST 
19619. 


VEHICLE 
PROD.  COST 
72535. 


VEHICLE 
ENG,  COST 
59827. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


< 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPFLLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 

55.5 

37.5 

22.0 

0.0 

91.0 

89.0 
57.3 

9.2 

22.9 

22. 0 

55.0 


DOT* 

- 

VEHICLE 

VEHICLE 

Factor 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

1.00 

500275. 

99950. 

291251. 

0. 

1.00 

177921.. 

109379. 

191190. 

0. 

1.  00 

357960, 

89139. 

99918. 

0. 

0.00 

0 . 

0. 

0. 

0. 

1.00 

609921. 

339671. 

289205. 

0. 

1.00 

1191339. 

969661. 

299911. 

0. 

1.00 

785669. ■ 

273789. 

399660. 

0. 

1.00 

999799. 

193291. 

296796. 

0. 

1.00 

35935. 

21920. 

29379. 

0. 

Bo 

^ . 


TOTAL  SATELLITE  WEIGHT  610.9 


tS'C-UK 


**  SATELLITE  SYSTEMS  COST  fUDOEL  ** 
c.£z-j>^4.  £/}Krtt 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL  . 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 

DATA  PROCESS ING 'AND  INSTRUMENTATION  . „ , 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTUI 

COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

EL^ONF  1GURAT  I.QNR SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  » 450*  NUMBER  OF  QUAL  UNITS  » 0 

BOL  POWER  * 1472.  ARRAY  AREA  - 120.0  SQ  FT 


BATT  CAP  ® 36.  AMP-HR 


SPACECRAFT  COST  MODEL 


CO 3-2-4  EARTH  OBS 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
CQMMUN1C  AT  I CN$ 

DATA  HANDLING 
STABILITY  ANO  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  ECUIPMENT 


DESIGN 

ENGINEERING 


SATELLITE 

§^Lf^TICN  UN1T(S) 


20.8 


UU | re 

TEST  AND 

TOTAL 

PRODUCTION 

-RECURRING 

FAB  AND 

TOTAL 

EV  ALUAT 1 ON 

DDTfE 

ENGINEERING 

ASSEMBLY 

RECURRING 

1.3 

5 .7 

5.2 

4.3 

9.5 

♦ 2 

o 8 

.8 

.6 

1.4 

• 0 

4.1 

4.4 

5.8 

10.2 

• 4 

1 .2 

1.6 

2.  1 

3*6 

1,1 

7 .1 

9.5 

4.  6 

14.3 

1.6 

5 ,8 

6.8 

5.3 

12.1 

• 7 

Z .1 

2.5 

2.9 

5.4 

6.0 

26.8 
33  .5 

30.8 

25.8 

56.6 

67.4 

60  .3 
0,0 
1 .9 


124.0 


TOTAL  SATELLITE 


64  .2 


130.3 


AVERAGE  UNIT  COST  ( 5 SATELLITES) 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


26»1 


194*8 


/7F-IIA 


C03-2-4  EARTH. OBS 


* * 

* * ASSEMBLY 

DESCRIPTIONS  * 

* * * 

STABILIZATION  AND  CONTROL 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

IDENT  TYPE  - ' 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

1303  REACTION  WHEEL 

1 

5.1 

.3 

1,00 

100166. 

60360. 

20266, 

23696, 

1601  VALVE  DRIVER  ASSY 

2 

1 .6 

L.O 

1,00 

61369. 

51602. 

30206. 

25213. 

1815  EARTH  SENSOR 

1 

15.6 

15.6 

I .00 

1172826. 

296106. 

292339. 

277628. 

2203  CONTROL  ELECTRNCS 

2 

7.1 

62.0 

1. 00 

1156956. 

769763. 

396995. 

676660. 

AUXILIARY  PROPULSION 

IDENT  TYPE 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

818  THRUSTER 

12 

• 4 

0.0 

.10 

11717. 

67802. 

76692, 

68216. 

836  THRUSTER 

6 

.7 

.1 

.10 

11660. 

25095. 

61081. 

39090. 

DATA  PROCESSING 
IOENT  TYPE 


INSTRUMENTATION 

UNIT  UNIT  DOTE 
NO*  WEIGHT  POWER  FACTOR 


COST 


VEHICLE 

COST  PROD.  COST 


203 

DIGITAL  TELEMETRY 

2 

8.9 

3.0 

1 .00 

758879. 

139061. 

250280. 

311887. 

365 

TAPE  RECORDER 

3 

16 .8 

25.0 

1.00 

699633. 

583569. 

378000. 

271682. 

603 

COMMD  DECOD  + DISTR 

1 

2 .3 

7.5 

1 .00 

2276289. 

67819. 

67813. 

538668. 

COMMUNICATIONS 

UNIT 

UNIT 

DOTE 

, 

VEHICLE 

VEHICLE 

IQEN7  TYPE 
103  BASS8ND  ASSY  UNIT 
227  ANTENNA 
306  TRANSMITTER 
312  TRANSMITTER 
601  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 


NO, 

WEIGHT 

POWER 

FACTOR 

D.E,  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

1 

2,0 

.5 

1.00 

66  622  o 

16117. 

28235. 

10555. 

6 

.8 

O.Q 

1.00 

„ 66652. 
101  507. 

85676. 

22870. 

72878. 

63536. 

2 

2.1 

10.9 

1 .00 

67779. 

61718. 

2 

2.2 

15.8 

1.00 

105063. 

69590. 

75036. 

63179. 

1 

3.9 

6.3 

1.00 

77256. 

26775, 

31298. 

18275# 

3 

1.5 

.9 

1.00 

22191. 

63676, 

65982. 

12067, 

1 

3.1 

1.0 

1.00 

57609. 

15651. 

17181. 

13580. 

r>  7 ^ 


C03-2-6  EARTH  00  S 


ELECTRICAL  POWER 


IOENT  TYPE 
236  0A7TERY 

„ UNIT 

NO.  WEIGHT 
2 31.5 

UNIT 

POWER 

0.0 

DDTE 

FACTUR 

.10 

D.S  . COST 
37800. 

T.E.  COST 
27357. 

VEHICLE 
PROD. • COST 
96789. 

VEHICLE 
ENG.  COST 
65951. 

EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 

NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CUNTRUL 
POWER  CONVERTERS 

WEIGHT 

83.0 
55  .0 

30.0 
0 .0 

DDTE 
FACTOR 
1.00 
1.00 
1.00 
0.00 
1.00 
1.00 
1.00 
1 .00 
1.00 

O.E.  COST 
666666. 
265501. 
389820. 

T.E.  COST 
137106. 
166626. 
110000. 

VEHICLE 
PROD,  COST 
276206. 
152971. 
88636. 

VEHICLE 
ENG.  COS 
157177 
58072 
92210 

PROPULSION  FEED  SYS 
STRUCT  Wh 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

58.0 
112.0 

66.0 
16  .0 
65.0 

Q 

775896* 

1906205. 

995615. 

597916. 

97528. 

0 . 

662895  . 
599767. 
297386. 
276116. 
62391. 

0 . 

295260, 

299080. 

297383. 

276111. 

28708, 

0 

103535 
65  0906 
235509 
161635 
23070 

PROPELLANT  WEIGHT 

82.0 

MISSION  EQUIP  WEIGHT 

6B0.0 

TOTAL  SATELLITE  WEIGHT 

1232.0 

S'l'C-llfK 


** 


SATELLITE 
^3-2  -r 


SYSTEMS  COST> 
<££#  V 


MOOEL  ** 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONF  IGURAI  ION MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  * 10323.  NUMBER  OF  QUAl  UNITS  ® 0 

BOL  POWER  * 928.  ARRAY  AREA  «*  73.0  SO  FT  BATT  CAP  » 80.  AHP-HR 


SPACECRAFT  COST  MODEL 


C03-2-5  ESA-GEO 


(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATI CNS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  P FUPULS I ON 


SPACECRAFT 
MISSION  ECUIPMENT 


SATELLITE 

QUALIFICATION  UNIT(S) 
bit  IAGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


DESIGN 

DDT+E 

TEST  AND 

TOTAL. 

3INEERING 

EVALUATION 

DDT+E. 

4.2 

1.4 

5*6' 

1.4 

.2 

1 .6  . 

2.7 

.9 

3 .6 

1.5 

.6 

2.2 

5.8 

1.1 

6 .8 

4.5 

1.9 

6 .4 

1.5 

.9 

2.4 

21.7 

6.9 

i 

28.6 

23  .9 


52  .5 
0.0 
l .9 


RECURRING- 

PRODUCTION  FAS  AND 

ENGINEERING  ASSEMBLY 


14.5 


13.7 


TOTAL 

RECURRING 


28.1 

20.9 


49.0 


TOTAL  SATELLITE 


55.5 


52.0 


AVERAGE  UNIT  COST  C 2 SATELLITES) 
DDT+E  AND 

RECURRING  COST 


26*  0 


108.6 


2i-c 


^FVP-llf\ 


C03-2-5  ESA-GEO 


* * 


STABIL  IZATION  AND  CONTROL 

IDENT  TYPE  ' NO, 
1303  REACTION  WHEEL  2 
1601  VALVE  DRIVER  ASSY  2 
1815  EARTH  SENSOR  2 
2203  CONTROL  EL  ECTRNCS  2 


AUXILIARY  PROPULSION 

IDENT  TYPE  NO, 

816  THRUSTER  16 

834  THRUSTER  6 


* * ASSEMBLY 

DESCRIPTIONS  * 

* * * 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTc 

FACTOR 

D.E.  COST 

T.e.  COST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG,  COST 

5.1 

.3 

X .00 

111435. 

68611, 

41885. 

53424. 

1 .6 

1 .0 

1.00 

61349. 

514C2. 

34720. 

29412. 

15 .4 

15  .6 

1.00 

1304769. 

503376, 

604848. 

625533. 

7,1 

62.0 

1.00 

1154954.' 

749743* 

456323. 

553708. 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

WEIGHT 

POWER 

FACTOR 

D.E.  'COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

• 4 

0,0 

.10 

14248, 

70110. 

108407. 

111983. 

.7 

.1 

.10 

12597. 

35429, 

59784. 

58109. 

OATA 

PROCESSING  AND  INSTRUMENTATION 

UNIT 

UNIT 

DOTE 

IDENT 

TYPE 

NO. 

WEIGHT 

P.OWER 

FACTOR 

203 

DIGITAL  TELEMETRY 

2 

8.9 

3 .0 

1,00 

345 

TAPE  RECORDER 

3 

16.8 

25,0 

1.00 

403 

COMMD  DECOO+DISTR 

1 

2,3 

7.5 

1.00 

D.E  * COST 
719509. 
4 99633, 
2169794. 


T*6  , COST 
139061. 
583549, 
47819. 


VEHICLE 
PROD.  COST 
287682. 
434489. 
54958. 


VEHICLE 
ENG.  COST 
344947. 
345879. 
433509. 


COMMUNICATIONS 

IDENT  TYPE  NO. 

103  8ASE8ND  ASSY  UNIT  1 

202  ANTENNA  2 

306  TRANSMITTER  2 

312  TRANSMITTER  2 

401  RECEIVER  2 

503  CO  PM  A NO  SIG  CONO  3 

603  DlPLfcXER  1 


IN  IT 
:I  GHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E,  COST 
44622. 

2 .0 

.5 

1.00 

8,4 

0,0 

1.00 

388837. 

2.1 

10.9 

1.00 

152260. 

2,2 

15.8 

1 .00 

157595. 

3.9 

6,3 

1.00 

85947. 

1.5 

.9 

1.00 

22191. 

3,1 

1 .0 

1.00 

57409, 

T-Eumi 

233007. 

47779. 

49590. 

42118. 

43476. 

15451. 


VEHICLE 
PROD,  COST 
32454. 
122761. 
125654. 
129374. 
64756. 
52854. 
19748. 


VEHICLE 

75554. 

41205. 

15362. 

11470. 


7 


C 03-2-5  ESA-GEO 


ELECTRICAL  POWER 

IOENT  TYPE 
266  BATTERY 


NO. 

2 


UNIT 

WEIGHT 

55*5 


UNIT 

POWER 

0.0 


DOTE 

FACTOR 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


„ NAM 

SOLAR 

WIRING 

THERMA 

POWER 

PRUPUL 

STRUCT 

POWER 

SOLAR 

SATELL 


E 

ARRAY 
HARNESS 
L CONTROL 
CONVERTERS 
SION  FEED  SYS 
uR  E 

CUNTROL  UNITS 
ARRAY  DRIVE 
ITE  ADAPTER 


PROPELLANT  WEIGHT 
MISSICN  EQUIP  WEIGHT 


WEIGHT 

51.0 
60  .0 

31.0 

0,0 

74.0 
156  .0 

90.0 
8.4 

40.0 

204.0 

290.0 


DOTS 
FACTOR 
1.00 
1.00 
1.00 
0.00 
1.00 
1.00 
1.00 
1 .00 
1.00 


o.e.  cost 

72479. 


D*  E.  COST 
4692 15 • 
293095. 
847597. 

0 • 

880800. 
i 94  73  52  * 
760118. 
422889, 
103027. 


T.E.  COST 
41131. 


T.E.  COST 
87336. 
172894. 
112473. 

0 . 

533631. 

794883. 

356549. 

170862. 

45018, 


VEHICLE 
PROD,  COST 
150161. 


VEHICLE 
PROO.  COST 
200774. 
210493. 
103055. 
0. 

408913. 

456830. 

409828. 

205588. 

34268. 


VEHICLE 
ENG.  COST 
140215. 


VEHICLE 
ENG.  COS 
93746 
58718 
169364 
0 

175978 

389067 

151666 

84490 

20584 


TOTAL  SATELLITE  WEIGHT  1313,4 


/Vf-f/A 


+♦  SATELLITE  SYSTEMS  COST  MODEL  ** 
C03-£~C  $>r/f£K  <££>3 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONQPROPELLANT 

DATA  PROCESSING  ANO  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
ELECTRICAL  POWER 

CONFIGURATION  - - SHJNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 


ANFOUS  INFORMATION 

E « 19323.  NUMBER  OF  QUAL  UNITS  » 


0 


BOL  POWER  « 908.  ARRAY  AREA  * 78.0  SO  FT 


BATT  CAP  “100.  ARP-HR 


SPACECRAFT  COST  MODEL 


CO 3-2-6  OTHER  GEO 
(MILLIONS  OF  L 977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


• — DOT  + E •« 

TEST  AND 
EVALUATION 


TOTAL 

DOT+E 


™ E C UR  R I N G ~ 

PRODUCTION  FAB  AND 
ENGINEERING  ASSEMBLY 


recurrIng 


A. 5 
1.8 
3.0 
1.6 
6,6 
A. 5 
1.5 


23.5 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 

AN0  CONTROL 
AUXILIARY  PROPULSION 

spacecraft 

MISSION  EQUIPMENT 

gsF(a!e)TIDN  UNITm 
LAUNCH 'SITE  SUPPORT 
CONTRACTOR  FEE 

TOTAL  SATELLITE 


AVERAGE  UNIT  COST  ( 1 SATELLITES) 

T0JfJ:..2£!?LLITE  OOT+E  AND 
RECURRING  COST 


1.6 

.2 

1.1 

.6 

1.1 

1.9 

.9 

7.3 


6.1 
1.9 
A.O 
2.2 
7.7 
6. A 
2. A 


30.9 

2A.1 


2.1 

2.3 

59.3 


0.0 

0.0 

• 3 

• 6 

A.  1 

1.8 

• 3 


7.1 


1.2 

ill 

1.8 

• 9 


8.7 


li2 
,2 
2 o X 
1.6 
5.9 
3.6 
1.2 


27.3 


. i9 

1.1 


29.0 

~29»0 

88iS 


C03-2-6  OTHER  GEO 


* * * * ASSEMBLY  DESCRIPTIONS  <■  * * * 


STABILIZATION  AND  CONTROL 
IDENT  TYPE  . NO* 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG.  COST 

1303  REACTION  WHEEL 

2 

5.1 

.3 

l#OG 

L11435. 

68611. 

46538 . 

44528. 

1601  VALVE  DRIVER  ASSY 

3 

1*6 

1*0 

1.00 

67552# 

72567. 

54408, 

47539. 

1815  EARTH  SENSOR 

2 

15.4 

15.6 

1.00 

1304769# 

503376,* 

672052, 

521367. 

2203  CONTROL  GLECTRNCS 

2 

7.1 

62.0 

1.00 

1154954# 

749743.' 

507024* 

461503. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO# 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E « COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG,  COST 

818  THRUSTER 

16 

.4 

0.0 

.10 

14248. 

70110.  i 

10970  7 • 

116814. 

834  THRUSTER 

6 

.7 

.1 

.10 

12597, 

35429.. 

60545, 

6061 6. 

DATA  PROCESSING  AND  INSTRUMENTATION 


IDENT 

TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

0 DTE 
FACTOR 

O.E.  COST 

T.E.  COST 

203 

DIGITAL  TELEMETRY 

4 

8,9 

3.0 

1 ,00 

981361. 

139061.1 

345 

TAPE  RECORDER 

4 

16.8 

25,0 

1,00 

499633# 

583549. 

403 

COMMO  OECOD*DISTR 

2 

2.3 

7.5 

1.00 

2430551. 

47319, 

VEHICLE 
PROD*  COST 
5 7536  4*1 
616146. 
109917.' 


VEHICLE 
ENG*  COST 
940969, 
479069# 
971214. 


COMMUNICATIONS 
IDENT  TYPE 

NO* 

«mh 

UNIT 

PQWcR 

1C3  8ASE3ND  ASSY  UNIT 

2 

2.0 

.5 

202  ANTENNA 

2 

8 .4 

0.0 

306  TRANSMITTER 

2 

2.1 

10.9 

312  TRANSMITTER 

2 

2.2 

15.8 

401  RECEIVER 

2 

3.9 

6.3 

503  COMMAND  SIG  COND 

3 

1,5 

.9 

603  DIPLEXER 

2 

3.1 

1.0 

f28T8r 

D.E.  COST 

T.E.  COST 

VEHICLE.. 
PROD.  COST 

1 .00 

49642# 

27399.) 

64909. < 

1 .00 

386837, 

233007.1 

136401. 

1 .00 

152260. 

47779.1 

139615, 

1 .00 

157595. 

49590. 

143749. 

1 .00 

85947. 

42118, i 

71951. 

1#00 

22191. 

43476,1 

58726.:- 

1.00 

63868* 

26267,: 

39496.1 

ESt^tsir 

19836** 

1 5537  4*' 
60861# 
62973#: 
34343* 

•*  15617# 
25521# 


V£V-I/J\ 


C03-2-6,  OTHER  GEO 


ELECTRICAL  POWER 

XDENT  TYPE 
26«?  BATTERY 


. UNIT  UNIT  DOTE  „ „ VEHICLE  VEHICLE^ 

NO.  HEIGHT  POWER  FACTOR  O.E.  COST  T.E,  COST  PROD.  COST  ENG.  COST 
2 71  .0  0.0  .10  86935.  49112.1  101579.  175436. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

WEIGHT 

DDTE 

FACTOR 

SOLAR  ARRAY 

54,0 

1 .00 

WIRING  HARNESS 

90.0 

1.00 

THERMAL  CONTROL 

32.0 

1 .00 

POWER  CONVERTERS 

0.0 

0.00 

PROPULSION  FEED  SYS 

74.0 

1 .00 

STRUCTURE 

182.0 

1 .00 

POWER  CONTROL  UNITS 

120.0 

1.00 

SOLAR  ARRAY  DRIVE 

9.0 

1,00 

SATELLITE  ADAPTER 

54.0 

1.00 

PROPELLANT  WEIGHT 

204.0 

MISSION  EQUIP  WEIGHT 

290.0 

O.E.  COST  - 

T.E.  COST 

VEHICLE 
PROD..  COST 

V! 

ENC 

491407. 

92084. 

235207. 

0, 

372755. 

219285. 

296636. 

0. 

1048090. 

114920, 

117557, 

0« 

0. 

0. 

0 . 

0, 

860000. 

533531, 

454347. 

0, 

2111445. 

906166. 

578650. 

0. 

789494., 

421899. 

539824. 

0, 

443141.  " 

189664. 

242228.  " 

0< 

113876. 

50568. 

40791, 

0< 

TOTAL  SATELLITE  HEIGHT  1486.0 


MU-  ^7/ 


**  satellite  systems  cost  model  ** 

C-#+-h£  TXKM-Z  ^ 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION MASS  EXPULSION  WITH  PITCH  MOMENTUM.  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELL  ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  GENERAL  PURPOSE  PROCESSOR 

COMMUN  ICATIONS 

CUNF IGURAT ION  UNIFIED  LINK-COMMON  ANTENNAS 

ELECTRICAL  POWER 

CONFIGURATION SHUNT  -PAODLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  • A 50 • 


BOL  PUWER  » 1204 


♦ 


NUMBER  OF  QUAL  UNITS  - 0 
ARRAY  AREA  » RB.O  SO  FT 


BATT  CAP 


24,  AHP-HR 


-//A 


SPACECRAFT  COST  MODEL 


COW-2  TIROS-2 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
electrical  POWER 
COMMUNICAU  CNS 
DATA  HANDLING 
STABILITY  AND  CONTROL 

auxiliary  propulsion 

SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

rVcLK^^TICN  UNIT(S) 
GS  E ( AGE ) 

J SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


DESIGN 

ENGINEERING 


A. A 
.7 

3.0 

e 6 

7.6 
A.  5 
1.  A 


22.1 


AVERAGE  UNIT  COST  ( 8 SATELLITES) 

ATEL LITE  C 
RING  COST 


AND 


— ODT+E-- 
TEST  AND 
EVALUATION 


1.2 

.2 

.8 

.3 

1.6 
1 i 9 
.8 


6.6 


TOTAL 

DOT*E 


5 .6 

.8 

3 .8 
.9 

9.1 

6 .A 

2.1 


28.8 
36  .A 


65  .2 
0 .0 
2.0 

2.2 

69.3 


PRODUCTION  RECFAaIAND* 
ENGINEERING  ASSEMBLY 


7.7 

1.2 

5.7 

1.7 

15.6 

12.7 
A.  1 


A8.7 


5.9 
.9 

7.9 
2.  7 

„ 7*9 
10.5 

A. 9 


AO. 6 


TOTAL 

RECURRING 


13.6 

2.1 

13.6 
A. 5 

23.5 

23.2 

8.9 


89.3 

111.6 


200.9 


3.7 

6.5 


211.1 
* 26** 
2«0i* 


o 


S'Zf’  -//A 


C04-1-2  TIROS-2 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 
STABILIZATION  AND  CONTROL 


IDENT  TYPE  . * 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

O.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  CUST 

VEHICLE 

ENG,  COST 

1303  REACTION  WHEEL 

2 

5.1 

.3 

1.00 

111435. 

68  6 11 . 

33927. 

39518. 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

1.0 

1 .GO 

61349, 

51402. 

28124, 

21756. 

1815  EARTH  SENSOR 

2 

15 ,4 

15.6 

1.00 

1304769. 

503376. 

489929. 

4627L3. 

2203  CONTROL  ELEC  TRNCS 

2 

7.1 

62,0 

1.00 

1154954. 

749743. 

369623. 

409584. 

AUXILIARY  PROPULSION 
I DENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

O.E.  COST 

T.E.  COST 

VEHICLE- 
PROD.  COST 

VEHICLE 
ENG.  COST 

818  THRUSTER 

18 

.4 

0.0 

.10 

14248. 

70110. 

102475. 

93105. 

834  THRUSTER 

4 

.7 

.1 

.10 

11440. 

25095. 

40070. 

36043. 

DATA  PROCESSING  AND  INSTRUMENTATION 

un  i r 

IDENT  TYPE  NO.  WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E,  COST 

T.E.  CCST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG.  COST 

L03  GEN  PURP  PROCESR 

2 

12 .8 

15.0 

1 .00 

740925. 

226440. 

223202. 

262756. 

203  DIGITAL  TELEMETRY 

1 

3.9 

3.0 

1.00 

726597. 

139061. 

129457. 

158177. 

346  TAPE  RECORDER 

2 

21.5 

10.2 

1.00 

577156. 

709956. 

294850. 

204678. 

403  COMMD  DECOD+DISTR 

1 

2.3 

7.5 

1.00 

2409294, 

47819, 

44516. 

524493. 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

O.E.  COST 

T.E.  COST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG.  COST 

106  BASEBND  ASSY  UNIT 

2 

2,0 

0.0 

1.00 

49642. 

27399. 

47319. 

17605. 

227  ANTENNA 

2 

« 6 

0.0 

1.00 

55273. 

46873, 

11830. 

19602. 

303  TRANSMITTER 

2 

2.2 

10,2 

1.00 

105063. 

49590, 

69862. 

37259. 

401  RECEIVER 

2 

3 .9 

6.3 

1.00 

85947. 

42110. 

52453, 

30480. 

503  COMMAND  SIG  COND 

3 

1.5 

.9 

1.00 

22191. 

43476. 

42812, 

10183. 

603  DIPLEXER 

1 

3.1 

1,0 

1,00 

57409, 

15451. 

15996. 

12498. 

V//-  p?  7/ 


CQ6-1-2  TIRQS-2 


ELECTRICAL  PDWER 

I DENT  TYPE 
221  BATTERY 


NO. 

2 


UNIT 

WEIGHT 

25.3 


UNIT 

POWER 

0.0 


DOTE 

FACTOR 

.10 


D.E  # COST 
27169. 


T.E.  COST 
23363. 


VEHICLE 
PROD.  COST 
80626. 


VEHICLE 
ENG.  COST 
63698. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 

NAME  WEIGHT 

SOLAR  ARRAY  68.0 

WIRING  HARNESS  61.0 

THERMAL  CONTROL  30.3 

POWER  CONVERTERS  0,0 

PROPULSION  FEED  SYS  61.0 

STRUCTURE  110.0 

POWER  CONTROL  UNITS  53.6 

SOLAR  ARRAY  DRIVE  11.3 

SATELLITE  ADAPTER  67.0 

PROPELLANT  WEIGHT  88.0 

MISSION  EQUIP  WEIGHT  560.0 


DTE 
C TOR 
.00' 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

576639. 

113996. 

212269. 

125532. 

.00 

268031. 

157678. 

155695. 

58369. 

.00 

398683. 

110766. 

83006. 

86791. 

.00 

0. 

0. 

0. 

0 . 

..00 

781286. 

, 660316. 

285715. 

170083 • 

.00 

1979597. 

590651. 

276960. 

630950. 

.00 

885181  . 

262726. 

266606. 

192700  « 

.00 

517076. 

230162, 

216272. 

112565  « 

.00 

101200. 

66389. 

27617. 

22031. 

TOTAL  SATELLITE  WEIGHT  1293.6 


7 s ( 


_<vr-//A 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
//?AA  */ 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  ANO  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELL ANT 

DATA  PROCESSING  ANO  INSTRUMENTATION 

CONFIGURATION  GENERAL  PURPOSE  PROCESSOR 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 
ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  -PADDLE  MOUNTED  SOLAR  ARRAY 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGfet  « 450.  NUMBER  OF  QUAL  UNITS  » 0 

BOL  POWER  * 1521*  ARRAY  AREA  * 123.0  SO  FT 


BATT  CAP  * 28*  AMP-HR 


V//-  £ VC 


SPACECRAFT  COST  MODEL 


C06-1-3  NOA  A 


(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


— DDT+E- 

TEST"  AND 
EVALUATION 


TOTAL 
DDT  + E 


RECURRING 

PRODUCTION  FAB' AND  TOTAL 

ENGINEERING  ASSEMBLY  RECURRING 


STRUCTURE 

6.8 

. 7 

THERMAL  CONTROL 

L • 0 

ELECTRICAL  POrfER 
COMMUNICATI  CNS 

3.  A 

0 L 

.9 

3 

DATA  HANDLING 

• J 

8.0 

• 3 

1 f, 

STABILITY  AND  CONTROL 

6.5 

J-  • O 

AUXILIARY  PROPULSION 

1.  6 

JL  0 . 

.0 

SPACECRAFT 
MISSION  E GUI  P ME  NT 

23.3 

6.8 

SATELLITE 

QUALIFICATICN  UNIT(S? 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


AVERAGE  UNIT  COST  ( 0 SATELLITES) 

TOTAL  SATELLITE  DDT  + E AND 
RECURRING  COST 


6.1 

.9 

A »3i 
.8' 
9.5) 


30.1| 
69  .6j 

79.6 
0.0 
2 .0 

2 .f 

I 

83  .(? 


8.6 

6.5 

16.0 

li  3 

1.0 

2.2 

6.5 

9.2 

15.7 

L • 7 

2.  7 

6.6 

16.3 

7.9 

26.2 

12.7 

10.5 

23.2 

6.1 

6.9 

0.9 

50.9 

62.5 

93.6 

121.1 

216.6 

3.0 

6.8 

225.2 

- 20  s 2 

309^1 

V//- 


COW-3  NO  A A 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


I DENT 

1YPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1303 

REACTION  WHEEL 

2 

5.1 

.3 

1.00 

111635. 

68611. 

33927. 

39518. 

1601 

V A LYE  DRIVER  ASSY 

2 

1 .6 

1.0 

1 .00 

61369. 

51602. 

28126. 

21756. 

1815 

EARTH  SENSOR 

2 

15 .6 

15.6 

1.0,0 

1306769. 

5033  76. 

689929, 

662713. 

2203 

CONTROL  ELECTRNCS 

2 

7 .1 

62.0 

1 .00 

11  56956. 

769763. 

369623. 

609586. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO, 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

818 

THRUSTER 

18 

.6 

0.0 

.10 

16268. 

70110. 

102675. 

93105. 

836 

THRUSTER 

6 

.7 

.1 

.10 

11660. 

25095. 

60070. 

36063. 

Xl 

N 

N 


DATA  PROCESSING  AND  INSTRUMENTATION 


IDENT 

TYPE 

NO. 

UN  IT 
WEI  GHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PRDD.  COST 

VEHICLE 
ENG.  COST 

103 

GEN  PURP  PROCESR 

2 

12 .8 

15  .0 

1.00 

760925. 

226660. 

223202. 

262756. 

203 

DIGITAL  TELEMETRY 

1 

8.9 

3.0 

1.00 

785096. 

139061. 

129657. 

171086. 

368 

TAPE  RECORDER 

2 

21.5 

10.2 

1.00 

577156. 

709956. 

296850. 

206678. 

603 

COPMD  DEC OD  + D ISTR 

1 

2.3 

7.5 

1.00 

2585633. 

67819. 

66516. 

562838. 

COMMUN  ICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

106 

BASEBND  ASSY  UNIT 

2 

2.0 

0.0 

1.00 

69662. 

27399. 

67319. 

17605. 

227 

ANTENNA 

2 

.8 

0.0 

1.00 

55273. 

66873. 

11830. 

19602. 

303 

TRANSMITTER 

2 

2*2 

10  ,2 

1 .00 

1 05063. 

69590. 

69862. 

37259. 

601 

RECEIVER 

2 

3.9 

6.3 

1.00 

85967. 

62118. 

52653. 

30680. 

503 

COKMAND  SIG  COND 

3 

r L*5 

’ 3.1 

.9 

1.00 

22191. 

63676. 

62812. 

10183. 

603 

D I PLEXER 

1 

1 .0 

0.00 

0. 

0. 

13607. 

9236. 

C04-1-3  NOAA 


ELECTRICAL  POWER 

IOENT  TYPE 
224  BATTERY  . ' 


ITT  IT  UNIT  DOTE  VEHICLE  VEHICLE 

NO.  WEIGHT  POWER  FACTOR  O.E . COST  T.E.  COST  PROD.  COST  . ENG.  COST 
2 29.0  0.0  .10  30806.  25775.  88952.  49548. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

WEIGHT 

DOTE 

FACTOR 

SOLAR  ARRAY 

86.0 

1.00 

WIRING  HARNESS 

66.0 

1.00 

THERMAL  CONTROL 

33.0 

1.00 

POWER  CONVERTERS 

0 .0 

0.00 

PROPULSION  FEED  SYS 

61.0 

1.00 

STRUCTLRE 

111.4 

1.00 

POWER  CONTROL  UNITS 

70.0 

1.00 

SOLAR  ARRAY  DRIVE 

14.3 

1.00 

SATELL  IT  E AO  APTER 

51  .3 

1.00 

PROPELLANT  WEIGHT 

88.0 

MISSICN  EQUIP  WEIGHT 

600.0 

• E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COS 

676051. 

141687. 

263833. 

147173 

286549. 

168572. 

166238. 

62381 

423853. 

117343. 

87256. 

92272 

0. 

0* 

0. 

0 

781286. 

460  316  * , 

285715. 

170083 

2111445. 

597035. 

277932. 

459652 

1014872. 

307  801. 

286575. 

220933 

606573. 

281135. 

261748. 

132048 

109018. 

48221. 

20858. 

23733 

TOTAL  SATELLITE  WEIGHT  1412i7 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
wurz&st *r£.  ^ 


SUBSYSTEM  CONFIGURATIONS 


STABIL 
CON  F 

AUXILI 

CQNF 

DATA  P 
CONE 

COMMUN 

CONF 

ELECTR 

CONF 

VEHICL 

CONF 

MISCEL 

APQG 

BOL 


IZATION  AND  CONTROL 

IGUR  AT  ION SPIN  CONTROL 

ARY  PROPULSION 

IGOR  AT  ION MONOPRQPELLANT 

ROCESSING  AND  INSTRUMENTATION 

IGURAT ION  SPECIAL  PURPOSE  PROCESSOR  IDTU) 

ICAT  IONS 

IGUKATION  UNIFTEO  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

ICAL  POWER 

IGURAT  ION  - - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

E SIZING 
IGURAT  ION  - 

LANEOUS  INFORMATION 

ILco193Zh„  NUMBER  of  qual  units  * 0 

POWER  * 460  " ' 


CYLINDRICAL 


ARRAY  AREA  « 1*2.0  SQ  FT  BATT  CAP  • 28,  AHP-HR 


/ l 

' l 


• /* 


■-//A 


SPACECRAFT 


SUBSYSTEM  COST 


DESIGN  TEST* AND 

ENGINEERING  EVALUATION 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATICNS 
DATA  HANDLING 
STABILITY  A ND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
. MISSION  ECU  IP  ME  NT 


SATELLITE 

QUALIF  ICATI  BN  UNITtS) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


2.1 

.2 
l.A 
• 6 
1.1 
1.3 
.6 


19.8  7.  A 


AVERAGE  UNIT  COST  ( A SATELLITES) 

TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


T MODEL 


SAT2 

DOLLARS) 


TOTAL 

PRODUCTION 

-RECURRING 

FAB  AND 

TOTAL 

DDT+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

5. A) 

3.1 

A. 6 

7.7 

1 .3. 

1.1 

.6 

1.7 

5 .1, 

3.9 

5.9 

9.8 

2 .1 

2.  A 

2.6 

5.0 

6. A 

7.1 

A.  0 

11.1 

A .6 

5.3 

3.7 

9.0 

2 .3 

i 

1.9 

2.  A 

A .3 

27.2 

2 A.  9 

23.7 

A8.6 

23.9 

37.6 

51  .1 

86.2 

0 .0 

1.8 

1.8 

2.0 

3.5 

5A  .9 

91.5 

22#9 

1A6.V 


7 s 


/sir  -//A 


C04-2-2  HETEOS AT2 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


1 0 ENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELECTRNCS 
806  EARTH  SENSOR  ASSY 


AUXILIARY  PROPULSION 

ID ENT  TYPE 
634  THRUSTER 


NO. 

1 

1 

1 

2 

2 


N0< 

8 


UNIT 
WEI  GHT 

UNIT 

POWER 

DDTE 

FACTUR 

D.E.  dOST 

1 .6 

5 .9 

1 .00 

165834. 

.3 

.0 

1.00 

116150. 

2.8 

0.0 

l .00 

77256. 

7.4 

3.5 

1 .00 

11 92148. 

4.1 

1.0 

1.00 

397432. 

UNIT 
WEI  GHT 

UNIT 

POWER 

DOTE 

FACTOR 

°*Es,S95T 

• 7 

.1 

.10 

13754. 

T.E.  COST 
15  8 51* 
14519. 
15984, 
761291. 
1533C0. 


T.E.  COST 
45762. 


VEHICLE 
PROD.  COST 
20805. 
15018. 
13778. 
423092. 
175338, 


VEHICLE 
PROD.  COST 
74656, 


VEHICLE 
ENG.  COST 
39752. 
27842. 
18519. 
519051. 
173039, 


VEHICLE 
ENG.  COST 
67872. 


DATA  PROCESSING  AND 


INSTRUMENTATION 
UNIT 


IDENT  TYPE  NO.  WEIGHT 

203  DIGITAL  TELEMETRY  2 8.9 

345  TAPE  RECORDER  3 16.8 

403  COPMD  QECOD+OISTR  1 2.3 


UNIT 

POWER 

3.0 

25.0 

7.5 


DOTE 
FACTOR 
1.00 
I .00 
1.00 


0,6.  COST 
650067. 
499633. 
1980496. 


T.E.  COST 

139061. 
583549. 
47  819. 


VEHICLE 
PROD.  COST 
258914. 
391041. 
49463. 


VEHICLE 
ENG.  COST 
283033. 
291956. 
474745. 


COMMUNICATIONS 

IDENT  TYPE  NO. 

103  6ASEBND  ASSY  UNIT  1 

202  ANTENNA  2 

306  TRANSMITTER  2 

312  TRANSMITTER  2 

401  RECEIVER  _ 1 

503  COMMAND  SIG  CONO  2 

603  DIPL  EX  ER  1 


mu 

UNIT 

DDTE 

D.E.  COST 

■I  GHT 

POWER 

FACTOR 

2 .0 

.5 

1.00 

44  62  2 * 

8 .4 

0.0 

1.00 

3 88837. 

2.1 

10.9 

1.00 

L 52  260  * 

2,2 

15.8 

1.00 

157595. 

3 .9 

6.3 

1.00 

77256. 

1 .5 

.9 

1.00 

20153. 

3.1 

1.0 

1.00 

57409. 

T.E.  COST 
16117. 
233007. 
47779. 
49590. 
24775. 
30796. 
15451. 


VEHICLE 
PROD.  COST 
29209. 
110485, 
113089, 
116437, 
32378, 
33728. 
17773. 


VEHICLE 
ENG.  COST 
10696. 
169296. 
66293. 
68615. 
18519. 

8775, 

13762. 

» 


¥ -//A 


C04-2-2  METE0SAT2 


ELECTRICAL  POWER 


I DENT  TYPE 
224  BATTERY 

UNIT 

NO,  WEIGHT 
2 29.0 

UNIT 

POWER 

0.0 

DOTE 

FACTOR 

.10 

D.E • CdST 
30806. 

T.E • COST 
25775. 

VEHICLE 
PROD.  COST 
92072. 

VEHICLE 
ENG.  COST 
55450. 

EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSH 

IPS 

NAM  E 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEtO  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

WEIGHT 

70.0 

72.0 

36.0 

16.0 
68.3 

325  .A 

71.0 

58.0 

DOTE 
FACTOR 
1 .00 
1.00 
1 .00 
1.00 
1.00 
1.00 
1.00 
1.00 

D.E.  Cost 

7475  62  • 
308492. 
602986. 
592909. 
881623. 
17936  V*  . 
504172. 
121007. 

T.E.  COST 
117097. 
181481. 
124474. 
36  9 370. 
501892. 
1484916, 
310366. 
46444. 

VEHICLE 
PROD.  COST 
242271. 
198853. 
102014. 
191054. 
346134. 
768063. 
321069. 
34452. 

VEHICLE 

6NS?9£§IT 

73949. 

163719. 

142126. 

211334. 

429955. 

120855. 

29007. 

PROPELLANT  WEIGHT 

155.0 

MISSION  EQUIP  WEIGHT 

290.0 

TOTAL  SATELLITE  WEIGHT 

1366*1 

**  satellite  systems  cost  model 

<L?4-,2-4-  GrtJ-z. 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELL  ANT 


DATA  PROCESS  ING  AND 
CONFIGURATION 

COMMUN  ICATIQNS 

CON  F JGURAT  ION 

ELECTRICAL  POWER 
CONFIGURATION 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  IDTU) 

UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

SHUNT  AND  DISCHARGE  REGULATION  PADDLE  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 
CONF  IGURAT  ION  - 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOG  EE  « 19323  . 
BQL  POWER  * 811. 


NUMBER  OF  QUAL  UNITS  « 0 
ARRAY  AREA  * 64.0  SO  FT 


BATT  CAP  « 72.  AMP-HR 


-///\ 


SPACECRAFT  COST  MODEL 


COA-2-A  GMS-2 


(MILLIONS  OF  1977  DOLLARS,1) 


Al 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATI CNS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  E GUI P ME  NT 


DDT+E 

OESIGN  TEST  AND 

ENGINEERING  EVALUATION 


SATELLITE 

2¥£L?EJ£<iTItlM  unitisi 

G5c  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


A.  A 

1.3 

2.5 

1.5 

6.4 
A. 3 

1.5 


22.0 


1.3 

. 1 
.8 
.6 

1.1 

1.6 

.9 


6.5 


TOTAL  SATELLITE 


total; 

DO  T+F 


5 .8 

1 .5 
3 .3 
2.2 
7.V 
5.9'. 

2 .A 


28. A 
33  .7. 


62.1 
0 .0 
2.0 

2.1 

66.2 


RECURRING* 


IDUCTION 

FAB  AND 

TOTAL 

NEERING 

ASSEMBLY 

RECURRING 

A. 2 

3.3 

7.6 

1.3 

.5 

. 1.6 

3»1 

A. 5 

7.6 

2.6 

2.8 

5. A 

8 • A 

A.  0 

12.3 

5.8 

A. A 

10.3 

2.5 

3.0 

5.5 

27.9 

22.6 

50.5 

56,7 

107.2 


1.9 

3.7 


112*7 


AVERAGE  UNIT  COST  ( A SATELLITES) 

TOTAL  SATELLITE  DOT  + E AND 
'RECURRING  COST 


28*2 


179.0 


V//-. 


C04-2-4  SMS-2 


* * * * ASSEM8LY  DESCRIPTIONS  * * * * 
STABILIZATION  AND  CONTROL 


IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

Factor 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1303  RE  ACT  ION  WHEEL 

2 

5.1 

. 3 

1.00 

111435. 

68611. 

37696. 

49518. 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

l .0 

1.00 

61349. 

51402. 

31248. 

26711. 

1815  EARTH  SENSOR 

1 

15.4 

15.6 

1.00 

1172826. 

296104. 

302424. 

281138. 

2203  CONTROL  ELECTRNCS 

2 

7.1 

62.0 

1.00 

1154954. 

749743, 

410692. 

502857. 

AUXILIARY  PR  OPUt  S ION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

018  THRUSTER 

18  ' 

.4 

0.0 

.10 

14243, 

701 10. 

106069. 

104195. 

834  THRUSTER 

6 

.7 

.1 

.10 

12597. 

35429. 

58495. 

54067. 

DATA  PROCESSING  AND  INSTRUMENTATION 


XOENT 

TYPE 

NO, 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 

ENG.  COS? 

203 

DIGITAL  TELEMETRY 

2 

8.9 

3.0 

1.00 

8 17524. 

139061. 

258914. 

355943. 

345 

TAPE  RECORDER 

3 

16.8 

25.0 

1.00 

499633. 

583549, 

391041. 

291956. 

403 

COMO  OECOD  + DISTR 

l 

2.3 

7.5 

1.00 

2433903.' 

47819. 

49463. 

583431. 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE  . 
PROD,  COST 

VEHICLE 
ENG.  COST 

103 

BA  Sc 8 NO  ASSY  UNIT 

1 

2.0 

.5 

1.00 

44622. 

16117. 

29209. 

10696. 

202 

ANTENNA 

2 

8.4 

0.0 

1.00 

3 88837. 

233007. 

110485. 

169296. 

306 

TRANSMITTER 

2 

2.1 

10.9 

1.00 

152260. 

47779. 

113089. 

66293. 

312 

TRANSMITTER 

2 

2.2 

15.8 

1.00 

157595. 

49590. 

116437. 

68615. 

401 

RECEIVER 

2 

3.9 

6.3 

1.00 

85947.' 

42118. 

50281. 

37421. 

503 

COFilAND  SIG  COND 

3 

. 1.5 

.9 

1.00 

22191. 

43476* 

47569. 

12967*- 

13762. 

603 

D I PLEXER 

1 

3.1 

1.0 

1.00 

57409, 

15451. 

17773. 

v//-  a}?& 


C04-2-4  GMS-2 


ELECTRICAL  POWER 

IOENT  TYPE 
263  BATTERY 


UNIT 

WEIGHT 

49*3 


UNIT  DOTE 
POWER  FACTOR 
0.0  .10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


' NAH 

SOLAR 

WIRING 

THERMA 

POWER 

PROPUL 

STRUCT 

POWER 

SOLAR 

SATELL 


E 

ARRAY 

harness 

L CONTROL 
CONVERTERS 
SION  FEED  SYS 
ORE 

CONTROL  UNITS 
ARRAY  DRIVE 
IT  £ ADAPTER 


PROPELLANT  WEIGHT 
MISSICN  EQUIP  WEIGHT 


WFIGHT 

44.3 
66.5 

29.0 

0.0 

74.3 
146  .0 

67.0 
7.4 

53.0 

205.0 

485.0 


DDTE 

FACTOR 

1.00 

1. 00 

1. 00 
0.00 
1.00 
1.00 
1.00 
1.00 
1.00 


D.E.  COST 
66515. 


D.  E.  ’COST 
427929. 
288389. 
773830. 

■ 0. 
883267. 
2103538. 
702494. 
388065. 
112081. 


T.E.  COST 
37768. 


T.E.  COST 
76658. 
169654. 
10  7 500. 

0. 

535285. 
75 1 35B  * 
300014. 
160593. 
49143. 


VEHICLE 
PROO.  COST 
134911. 


VEHICLE 
PROD.  COST 
158603. 
185894. 
89893. 
0* 

369164. 

388635. 

310361. 

166131. 

32682. 


VEHICLE 
ENG.  COST 
119728. 


TOTAL  SATELLITE  WEIGHT  1442.1 


9 6? 


//<?  -//A 


**  SATELLITE  SYSTEMS  COST  MOOEL  ** 


SUBSYSTEM  CONFIGURATION 

STABILIZATION  AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 


KJMENTUM  WHEEL 


DATA  PROCESSING  ANO 
CONFIGURAT  ION  - - 

COMMUNICATIONS 

CONFIGURATION 

ELECTRICAL  POWER 
CONFIGURATION 

VEHICLE  SIZING 
CONFIGURATION  - 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  (DTU) 

UNIFIEC  LINK-COMMON  ANTENNAS  PLUS  OOWNLINK 

SHUNT  AND  DISCHARGE  REGULATION  - PAOOLE  MOUNTED  SOLAR  ARRAY 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  = 19323. 
BOL  POWER  = 811. 


NUMBER  OF  OUAL  UNITS  = 0 
ARRAY  AREA  = 64.0  SQ  FT 


BATT  CAP  = TZ*  AHP-HR 


A 


SPACECRAFT  COST  MODEL 


C0*i~2-5  OTHER 
I MILLIONS  OF  t977  DOLLARS! 


SUBSYSTEM  COST 

structure 

CONTROL 

DATA  handling 

AUXILtapv  control 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION  EQUIPMENT 


^ DESIGN 
ENGINEERING 


4.4 
1*3 

2.5 

1.5 
6*4 
4.3 
1.5 


22.0 


SATELLITE 

. §sI4SIec?TI0N  unit,s> 

Launch  site  support 
con  tractor  fee  F0RT 


total  satellite 


average  unit  COST  < 5 SATELLITES? 

r°RECURRI«Gl:cofTOOT*E  »N0 


— --DOT  + E •- 

e test  and 
evaluation 

total 

OOT  + E 

RECURRING-**- 

PRODUCTION 

engineering 

Fab"  and* 
assembly 

TOTAL 

recurring 

1*3 
. l 
.8 
. G 
1.1 
1.6 
• 9 

5.8 

1*5 

3.3 
2.2 
J.4 
5.  9 

2.4 

5.2  • 
1.6 
3*8 

3.0 
10.1 

7.0 

3.1 

4.0 
• 6 

5.4 

3.4 
4.8 
5*4 
3.7 

9.3 

2.2 

9.3 

6.4 
14.  9 
12.4 

6.8 

6.5 

28.4 
33.  7 

33 , 8 

27.3 

61.1 

68.5 

62.1 

0.0 

2.0 

129.6 

2.1 

2.  3 

4*  4 

66.2 

136.4 

- £7*3 

b2?  -//A 


C04-2-5  OTICR 


* * * v 


ASSEM9L Y DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


IOENT  TYPE 
1303  REACTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1815  EARTH  SENSOR 
2203  CONTROL  ELECTRNCS 

AUXILIARY  FROPULSION 

IDENT  TYPE 
818  THRUSTER 
834  THRUSTER 

DATA  PROCESSING  AND  Ih 
IDENT  TYPE 

P?GJTAl*  telemetry 

345  TAPE  RECORDER 
403  COMMO  DECOO  + QISTR 

COMMUNICATION 

IDENT  TYPE 
103  BASEBND  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
312  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 


. UNIT  UNIT  DOTE 
NO.  WEIGHT  POWER  FACTOR  D.E.  COST 
5*T  *3  1.00  111435. 


2 1.6 

1 15.4 

2 7.1 


NO, 

18 

6 


NO. 

2 

3 

1 


NO. 

1 

2 

2 

2 

2 

3 

1 


UNIT 

WEIGHT 

.4 

.7 


UNIT 

WEIGHT 

8.9 

16.8 

2.3 


UNIT 
WE IGHT 

2.0 

8.4 

2.1 

2.2 

3.9 

1.5 
3.1 


1.  0 
15.6 
62.0 


UNIT 
POWER 
0.0 
. 1 


1.00 
1.  oo 
1.00 


DOTE 
FACTOR 
. 10 
.10 


61349. 
1172826. 
1154954. 


D.E.  COST 
14  248. 
12597. 


UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

3 • 0 

1.0  0 

817524. 

2 5.0 

1.  00 

499633. 

7 ♦ 5 

1,  00 

2433  903. 

UNIT 

OOTE 

.5 

0.0 
10.9 
1 5.8 
6.3 
.9 
1.0 


1.00 
1.00 
1.00 
1.0  0 
1.00 
1.00 
1.00 


D.E.  COST 
44622. 
388837. 
152260. 
157595. 
85947. 
22191. 
57409. 


T«E.  COST 
68611. 
51402. 
296104. 
749743. 


T.E.  COST 
70110. 
35429. 


T.E.  COST 
139061. 
583549, 
47819. 


.E.  COST 
16117. 
233007, 
47779. 
49590, 
42118. 
43476. 
15451. 


VEHICLE 
PROD.  COST 
36439. 
30206, 
292339, 
396995. 


VEHICLE 
PROD.  COST 
105059. 
57938. 


VEHICLE 
PROD.  COST 
250260. 
378000. 
47813. 


VEHICLE 
PROD.  COST 
26235. 
106800. 
109318. 
112554. 
56337. 
45982, 
17181. 


VEHICLE 
ENG.  COST 
45798. 
25213. 
277428. 
474668. 


VEHICLE 
ENG.  COST 
100975. 
52396. 


VEHICLE 
ENG.  COST 
335989. 
271682, 
575731, 


VEHICLE 
ENG.  COST 
10555. 
159806. 
62576. 
64769. 
35323. 
12067  « 
13580. 


* ■> 


<7 6?  -UK 


C04-2-5  OTHER 


ELECTRICAL  POWER 

IOENT  TYPE 
263  BATTERY 


NO. 

2 


UNIT 

WEIGHT 

49.3 


UNIT 

POWER 

0.0 


OOTE 

FACTOR 

.10 


O.E*  COST 
66515. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  AOAPTER 

PROPELLANT  HEIGHT 

MISSION  EQUIP  WEIGHT 


TOTAL  SATELLITE  HEIGHT  1442 


DDTE 

WEIGHT 

FACTOR 

O.E.  COST 

44*3 

1.0  0 

427929. 

66.5 

1.  0 0 

288389. 

29.  0 

1.0  0 

773830. 

0.  0 

0.00 

Oo 

74.3 

L.  0 0 

88  3267. 

146*  0 

1.  OO 

210353  6. 

67.0 

1.0  0 

702494. 

7*4 

1.0  0 

388065. 

53.0 

1.0  0 

112081. 

20  5.  0 

485.  0 

1442.  1 

T.E.  COST 
37768. 


.E.  COST 
76658. 
169654. 
107500. 

0. 

535285. 

751358. 

300014. 

160593. 

49143. 


VEHICLE 
PROO.  COST 
133627. 


VEHICLE,  * 
PROO.  COST 
1533131T 
17  96  95. 
868  55. 
0. 

356852. 
375675. 
3000 10. 
160591. 
31592. 


VEHICLE 
ENG.  COST 
116020. 


VEHICLE 
ENG.  COST 
101225. 

68217. 

183047. 

0. 

208934. 

497584. 

166172. 

91795. 

26512. 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

. ce./— /-*/  <T 


SUBSYSTEM  CONFIGURATIG IsS 

R 0 N F I GU  R A 7 ..  i G N *-  •«  SF[N  COU  ' ROL 

auxiliary  PROPULSION 
CONFIGURATION  ~ - HONORS  CPELl  &NT 

DArnwPTrRlAv^^  AND  INSTRUMENTATION 

CONFIGLRA . .ON  - - SPEGIAL  PURPOSE  PROCESSOR  (GTU3 
COMMUNICATIONS 

CONFIGURATION  - - UNI  FIE C LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  - OODY  MOUNTED  SOLAR  ARRAY 


VEHICLE  SUING 
CONFIGURATION  - 


CYLINDRICAL 


MISCELLANEOUS  -INFORMATION 

APOGEE  - 1 9323 « NUMBER  OF  QUAL  UNITS  * 0 

ARRAY  AREA  = 446.0  SQ  FT 


' ’ ’ “ “ — f JULU  * 

BOL  POWER  - 1443. 


BATT  CAP  =100.  AMP-HR 


0,-7. 

'Ar 


^ 71 


SPACECRAFT  COST  MODEL 


CCi-i-1  INTLSAT-5 


(MILLIONS  OF  1977  DOLLARS) 


..  SUB  SYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

T- SPACECRAFT 
\ MISSION  EQUIPMENi 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUP  FORT 
CONTRACTOR  FEE  , 

TOTAL  SATELLITE 


DESIGN 
ENGINEERI NG 


26.9 


DDT  *E 

TEST  AND 
EVALUATION 


3.8 

.4 

1.8 

.6  . 

.3 

1.3 

.8 


TOTAL 

PRODUCTION 

-RECURRING*- 
FAB  AND 

DOT+E 

ENGINEERING 

ASSEMBLY 

8.9 

4.9 

8.1 

1.7 

1.2 

1.3 

8.1 

7.0 

9.3 

2.  1 

2.4 

2,7 

7*9 

6.9 

1*6 

4*6 

5.3 

3.7 

2.4 

2.1 

2.6 

35.8 

31.8 

‘29.3 

50.3 

86.1 

0.0 

Z.3 


91*1 


13.0 

2.5 
16.3 

5.1 

10.7 

9.0 

4.6 


"61.1 

, 83.2 


144*4 


...  2.1 

• 4.4 


l£0*B 


AVERAGE  UNIT  COST  . ( 4 SATELLITES! 

TOTAL  SATELLITE  OOT+E  AND  • 

*'  RECURRING  COST 


.37*7 


241*9 


Of 


4CC  1-1*1  INTL  SAT-5 


. r> 


* ASSEM8LY  DESCRIPTIONS  • * * 


.STABILIZATION  AND  .CONTROL 

;K  UNIT 
NO.  1-MEIGHT 


IDENT  TYPE 
203  VALVE  [RIVER  ASSY 
-r-303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELECTRNCS 
806  EARTH  SENSOR  ASSY 


AUXILIARY  PROPULSION 

IDENT  TYPE 
829  THRUSTER 
834  THRUSTER 


1 

1 

1 

2 
2 


1.6 

.3 

2.8 

7.4 

4.1 


-..‘UNIT 
NO.^WEIGHT 
6 * .6 

2 • .7 


UNIT 

POWER 

5.9 

. 0 

0.  0 
3.5 
1.0 


UNIT 
POWER 
0. 0 

• 1 


DOTE 
FACTOR  O.E. 
1.  0 0 


1.00 
1.  00 
1,  00 
1.  00 


OOTE 

FACTOR 

.10 

.10 


COST 
165834. 
116150. 
77256. 
1192148. 
397432. 


D.E.  COST 
11 814. 
10  283. 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE  NO. 

:..203  DIGITAL  TELEMETRY  2 

403  COMMO  CECOD+DISTR  1 


..COMMUNICATION 

IDENT  TYPE  NO. 

103  BASE6NC  ASSY  UNIT  1 

202  ANTENNA  2 

306  TRANSMITTER  2 

312  TRANSMITTER  2 

401  RECEIVER  1 

.503  COMMAND  SIG  CONO  3 

603  OIPLEXER  1 


UNIT 

UNIT 

DOTE 

WE  IGHT 

POWER 

FACTOR 

_£  ; 8.9 

3.0 

1.00 

2.3 

7.5 

1.  00 

r UNIT 

UNIT 

OOTE 

D.E.  COST 
1164  826. 
3346547. 


T.E.  COST 
15851. 
; 14519. 

15984. 

. 761291. 

153300  . 


T.E.  COST 
33143  . 
14762, 


T.E.  COST 
139061,. 
47819. 


WEIGHT 

POWER 

FACTOR 

O.E.  COST 

r.E.  COST 

2.  0 

. 5 

1.  00 

44622, 

16117  . 

8.4 

0 • 0 

1.  00 

388  837. 

: 233007. 

2.1 

10.9 

1.  00 

152260. 

47779. 

2.  2 

15.8 

1.00 

157595. 

49590  . 

3.9 

6 • 3 

1.00 

77  £56. 

24775  . 

1.5 

• 9 

1.00 

22  191. 

43476. 

3.1 

1*0 

1.  00 

57409. 

15451. 

VEHICLE 
PROO.  COST 
20805  . 
15018. 
13778. 
423092. 
175338. 


VEHICLE 
PROO,  COST 
54563. 
23042. 


VEHICLE 
PROO.  COST 
258914, 
49463. 


VEHICLE 
PROD.  COST 
29209. 
110485. 
113089. 
116437. 
32378 . 
47569. 
17773. 


VEHICLE 
ENG.  COST 
39752, 

2 7842... 
18519, 
519051. 
173039. 


VEHICLE 
ENG.  COST. 
50706. 
25906, 


VEHICLE  ' 
ENG.  COST 
507155.. 
802201, 


VEHICLE 
ENG.  COST 
10696. 

. 169296. 
66  293, 
68615, 
18519. 
12967. 
13762. 


CCi-1-1  INTLSAT-5 


ELECTRICAL  POWER 

IDENT  TYPE 
269  BATTERY 


. UNIT  UNIT  DOTE 

WS*GPT  P2W^  FACTOR  d.e.  cost  t.e.  cost 

2 91.0  0.  0 . 10  86935.  58720  . 


VEHICLE 
PROO.  COST  , 
209753. 


VEHICLE 
ENG.  COST 
156484.  • 


EQUIPMENTS  USING  COST  ESTIMATING  RELAT  IONS  HIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

WEIGH  T 
219.  0 
103.  0 
136.  a 
16.  C 
.75.  0 
647.  0 
52.0 
111.  0 

142.  0 

DOTE 
FACTOF 
1.00 
1.  00 
1.00 
1.00 
1.00 
1.0  0 
1.  00 
1.00 

D.E.  COST  _ 
1665636. 
417938. 
75  1840  . 
592909. 
939021. 
2776503. ' 

984093. 

. 21  CO  98  . „ 

T.E.  COST 
336695. 
245866. 
306509. 
369370. 
539139. 
2663273. 
258672. 
85989. 

VEHICLE 
PROO.  COST  . 
696613. 
269401. 
221995. 
1910  54. . 
371821. 
1377561. 
2675  93. 
50364. 

' VEHICLE 
ENG.  COS 
399270 
100184 
100224 
142126 
225093 
665556 
235897 
. 50363 

MISSION  EQUIP  WEIGHT 

*50.  0 

TOTAL  SATELLITE  HEIGHT 

2630. 0 

**  SATELLITE  SYSTEMS  COST  MODEL  ** 
Cct/~  {-£  Xrtr/L£#r  s~  J 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

OAX^,?89c,f:ssINfi  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

Communications 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 


BODY  MOUNTED  SOLAR  ARRAY 


ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL. 

MISCELLANEOUS  INFORMATION 

APOGEE  * 19323,  NUMBER  OF  QUAL  UNITS  » 0 
•s  POWER  * 1443*  ARRAY  AREA  » 446,0  SQ  FT 


BATT  CAP  *100#  AMP-HR 


SPACECRAFT  COST  MODEL 


CC1-1-2  INTLSAT-5 
{MILLIONS  OF  197?  DOLLARS) 


f»i  II IV 
. .1 

*3 

-0  I 


DESIGN 

ddt+e- 

TEST  AND 

TOTAL 

PRODUCTION 

•-RECURRING 

FAB  AND  . 

TOTAL  „ 
RECURRING 

, SUBSYSTEM  COST 

ENGINEERING 

EVALUATION 

DDT+E 

ENGINEERING 

ASSEMBLY 

?5§«ontrol 

5.1 

1.3 

3.6 

. 4 

8.9 

1.7 

11.2 

2.8 

19*1 

3.0 

30.3  . 
5.8 

ELECTRICAL  POWER 
COMMUNICATIONS 

6.9 

1.8 

8.1 

16.1 

2 2.2 

38 . 3 . 

1.5 

.6 

2.1 

5.0 

6*3 

11  .2 

DATA  HANDLING 

, 7,7 

.3 

7.9 

19.4 

4*1 

23.5 

STABILITY  AND  CONTROL 

3.3 

1.3 

4.6 

10.7 

8*7 

19*4 

AUXILIARY  PROPULSION 

1.6 

• 8 

2.4 

4.7 

6.1 

10.8 

SPACECRAFT 
, MISSION  EQUIPMENT 

SATELLITE 

26.9 

9.0 

35*8 

50.3 

86.1 

69.9 

• 69.5 

139*4 

193*7 

333*1' 

QUALIFICATION  UNITtS) 
GSe  (AGE) 

LAUNCH  SITE  SUPPORT  . 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


0.0 

2.3 

2.7 

91.1 


AVERAGE  UNIT  COST  ( 11  SATELLITES) 
T1 


ramummTas-ooTte  #HD 


5*7 

10*2 

348*9 


3H? 


>440iCl 


CC 1—1—2  INTLSAT-5 


* * * + ASSEMBLY  DESCRIPTIONS  * * * 4 


STABILIZATION  AND  CONTROL 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  E LECTRNCS 
006  EARTH  SENSOR  ASSY 


AUXILIARY  PROPULSION 

IDENT  TYPE 
0 29  THRUSTER 


NO. 

1 

1 . 
1 
2 
2 


UNIT 
WEIGHT 
I .6 

.3 

2.8 

7.4 

4.1 


834  THRUSTER 

DATA  PROCESSING  AND 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMD  DECOD+DISTR 

COMMUNICATIONS 

IDENT  TYPE 
103  RASEBNO  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
312  TRANSMITTER 
401  RECEIVER 
503  COMMAND  $IG  COND 
603  DIPLEXER 


UNIT 

NO.  WEIGHT 
6 .6 

2 .7 


UNIT 
POWER 
5 .9 
.0 
0.0 
3.5 
1 .0 


UNIT 
POWER 
0.0 
© 1 


INSTRUMENTATION 

, . UNIT  UNIT 

NO#  WEIGHT  POWER 

2 . 8.9  3.0 

1 2.3  7.5 


NO# 

1 

2 

2 


' UNIT 
WEIGHT 
2.0 
. 8.4 
2.1 
2.2 
3.9 
1.5 
T 3.1 


UNIT 

POWER 

.5 

0.0 

10.9 

15.8 

6.3 

.9 

1.0 


DOTE 
FACTOR 
1.00 
1.00 
1.00 
1 .00 
1.00 


DDTE 

FACTOR 

.10 

.10 


DDTE 

FACTOR 

1.00 

1.00 


DDTE 
FACTOR 
1.00 
1.00 
l .00 
1.00 
1.00 
1.00 
1.00 


D.E  * COST 
165834. 
116150. 
77256. 
1192140. 
397432. 


D.E.  COST 
11814, 
10283, 


D.E,  COST.,. 
1164826#  ' 
3346547.  a 


cc5r 


T.E 

1585 
14519. 
15984. 
761291. 
153300. 


T.E.  COST 
33143. 


14762, 


T.E.  COST 
139061. 
47819. 


D.E.  COST* 
44622#.  ■ 

. 380837#:.  / 
152260./"-, 
157595. 
77256. 
22191#' 
57409#? 


T*E  • COST 
16L1  7,; 
233007. 
47779, 
49590. 
24775,. 
43476. 
15451. 


VEHICLE 
PROD.  COST 
17839. 
12877. 
11814- 
362790. 
150348. 


VEHICLE 
PROD.  COST 
51630. 
21804, 


VEHICLE 
PROD#  COST 
222012. 
42413. 


VEHICLE 
PROD.  COST 
25046. 
94736,- 
96971. 
99842,, 
27763, 
-40789.  ■ 
15240.: 


tfEHlCLE^ 

“iiiSE1, 

23224. 

15447.1 

376925. 

125657. 


VEHICLE 
ENG.  COST 
42365. 
21645, 


VEHICLE 
ENG.  COST 
366287# 
669142,. 


•VEHICLE : 
Eng.  cosf 

892  2* 
122940,  ' 
48L41# 
49827. 
15447. 
.8979. 
11479. 


CCl-l-Z  INTLSAT-5 


ELECTRICAL  POWER 

IOfNT  TYPE 
269  BATTERY 


SO.  WEIGHT  POWER  FACTOR  D.E.  COST  T.E.  COST 
2 91,0  0.0  .10  86935#  58720.1 


VEHICLE 
PROD.  COST 
196481. 


VEHICLE. 
ENG.  COST 
13074  5«t 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 

0 

NAME  , WEIGHT  FA 

SOUR  ARRAY  219,0  1 

WIRING  HARNESS  103,0  1 

THERMAL  CONTROL  136.0  1 

POWER  CONVERTERS  , . 16,0  1 

PROPULSION  FEED  SYS  75.0  l 

STRUCTURE  647.0  i 

POWER  CONTROL  UNITS  52.0  1 

SATELLITE  ADAPTER  111.0  1 

PROPELLANT  WEIGHT  142.0 

MISSION  EQUIP  WEIGHT  850,0 


CTOR 

D.E.  COST 

T.E,  COST 

.00 

1665636. 

336695. 

.00 

417938. 

245  666 . 

.00 

751040. 

306509. 

.00 

592909. 

369370. 

,00 

939021. 

539139. 

.00 

2776503. 

2663273 . 

.00 

984093. 

258672. 

*00 

210098. 

85989. 

VEHICLE 
PROD.  COST 
597328. 
23L005. 
190355. 
16382 A • 
318820. 

1 181 22 A . 
229454. 
43186, 


vehicle! 

ENG.  CO:', 
33  304* ! 

03561 
150331 
11  95  52 
10775? 
55516? 
19677C 
4200^ 


TOTAL  SATELLITE  WEIGHT  2630.0 


+*  SATELLITE  SYSTEMS  COST  MODEL  ** 
C.C.  t-  l~  3 Xxrj^sQT  <£>  / 


SUBSYSTEM  C ONFIGURATI GNS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  - - THRE*  AXIS  MASS  EXPULSION 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPROPELLANT 


DATA  PROCESSING  AND 
CONFIGURATION 

COMMUNICATIONS 

CONFIGURATION 

ELECTRICAL  POWER 
CONFIGURATION  - - 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  (DTU) 

UNIFIED  LINK-COMMON  ANTENNAS 

SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


VFHICLE  SIZING 
CONFIGURATION  - 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  « l9323o  NUMBER  OF  QUAL  UNITS  * 
BQL  POWER  ■ 1908,  ARRAY  AREA  • 150.0  SQ 


0 

FT 


BATT  CAP  **200.  AMP-HR 


0<?£  - I / A 


SPACECRAFT 


SUBSYSTEM  COST 


STRUCTURE 

7.7 

2.5 

THERMAL  CONTROL 

2.0 

.3 

ELECTRICS  POWER 

4.5 

1.5 

COMMUNICATIONS 

1.4 

.5 

DATA  HANDLING 

9.3 

.3 

STABILITY  AND  CONTROL 

4.7 

2.4 

AUXILIARY  PROPULSION 

2.4 

1.4 

SPACECRAFT 
MSSIC-N  EQUIPMENT 

31.9 

6.9 

SATELLITE 

QUALIFICATION  UNIT(S) 


GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


AVERAGE  UNIT  COST  { 10  SATELLITES) 

TOTAL  SATELLITE  OOT+E  AND 
RECURRING  COST 


MODEL 


LSAT-6 

DOLLARS) 


TOTAL 

PRODUCTION 

-RECURRING 

FAB  AND 

Total 

UOT  + E 

ENGINEERING 

ASSEMBLY 

RECURRI 

10.2 

15.9 

13.9 

29.7 

2.4 

4.2 

2.3 

6.5 

5.9 

12.6 

18.9 

31.5 

1.9 

3.9 

5.5 

9.4 

9.6 

30.5 

4.3 

34,8 

7.0 

17.5 

14,9 

32.4 

3.8 

7.3 

10.2 

17.5 

40.8 

91.8 

70.0 

161.8 

55.1 

207.0 

95.9 

368.8 

0.0 

2.6 

6.0 

3.0 

1 L * 7 

101.6 

386,6 

38.7 

403*1 


/A 


, CC 1-1-3  INTLSAT-6 


* * * * ASSEMBLY  DESCRIPTIONS  * * * 4 


stabilization  and  control 


{303  REACTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1815  EARTH  SENSOR 
2203  CONTROL  E LECTRNCS 

AUXILIARY  PROPULSION 

ioent  type 

818  THRUSTER 
834  THRUSTER 

DATA  PROCESSING  AMO  IN 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMD  DECOD+DISTR 

COMMUNICATIONS 

IDENT  TYPE 
106  8ASE3N0  ASSY  UNIT 
202  ANTENNA 
32?  TRANSMITTER 
401  RECEIVER 
503  COMMAND  S IG  COMO 
605  DIPLEXER 


NO* 

2 

3 

2 

3 


NO* 

18 

8 


NO. 

2 

2 


NO. 

3 
1 

2 ■ 
2 

4 
2 


UNIT 

WEIGHT 

1*6 

15,4 

7.1 


UNIT 

WEIGHT 

»4 

.7 


UNIT 
POWER 
.3 
1 .0 
15,6 
62*0 


UNIT 

POWER 

0.0 

.1 


DOTE 
FACTOR 
l .00 
1 .00 
1.00 
1.00 


DOTE 

FACTOR 

.10 

.10 


0.6.  COST 
111435. 
67552. 
1304769, 
1271747, 


D 


>E.  COST 
14248. 
13754. 


ToE.  COST 
686LI.1 
72567, 
503376. 
1058460. 


T.E.  COST 


70110.1 

45762, 


VEHICLE 

38341, 

473591. 

503912., 


VEHICLE 
PROD.  COST 
101029. 
71109. 


VEHICLE 
ENG,  COST 
36502. 
28404. 
427393. 
534744, 


,w?m 

88918,1 

57920, 


UNIT 
WEIGHT 
8 .9 
2,3 

UNIT 

POWER 

3.0 

7.5 

DOTE 

FACTOR 

1.00 

1.00 

D.e,  COST 

1438716, 

4046553. 

t.e.  cost 

139061, 

47819*. 

VEHICLE 
PROD,  COST 
225252, 
77457. 

VEHICLE 
ENG.  COST 
471269, 
1325499* 

UNIT 

WEIGHT 

2.0 

8.4 
. 4.7 

3.9 

1.5 
.7 

UNIT 

POWER 

0,0 

0.0 

10.0 

6.3 

.9 

.3 

D DTE 
FACTOR 
1.00 
1 .00 
1 .00 
1.00 
1,00 
1.00 

D.E.  COST  : 
54662, 
349517, 
272957. 
85947. 
24229. 
13337, 

T.E,  COST 
38681, 
137063, 
90576,, 
42118.1 
56157. 
5661, 

VEHICLE 
PROD,  COST 
64510, 
53400, 
160525* 
50703. 
52818, 
6473, 

VEHICLE 
ENG,  COST 
22984. >. 
71823.! 

89410.. 

28153., 
I207  6e<. 

4369,: 

If 


CC 1-1-3  INTLSAT-6 


ELECTRICAL  POWER 

I0ENT  TYPE 
269  BATTERY 


UNIT  UNIT  DOTE  w 

NO*  HEIGHT  POWER  FACTOR  D.E*  COST  T.E.  COST 
4 71.3  0,0  ,10  152945.  81101. 


VEHICLE 
PROO.  COST 
275931. 


VEHICLE 
ENG*  COST 
234936. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THFRHAt  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

HEIGHT 

104.0 

137.0 

101.0 
0.0 

148.0 

304.0 

162.0 
18.0 

108.0 

DOTE 
FACTOR 
1.00 
1.00 
1.00 
0.00 
l .00 
•1.00 
1.00 
1.00 
1 .00 

O.E,  COST 
776801* 
532310. 
1201663. 

0. 

1381984. 

3600982, 

1158788. 

708990. 

205261. 

T.E.  COST 
168950. 
313149. 
250515  .. 

0. 

906836. 

1401489, 

502868, 

341870. 

102959. 

VEHICLE 
P ROD ,i  COST 
304107, 
293514. 
162280. 
0. 

544096. 

630664. 

452577. 

307680. 

43119. 

VEHICLE 
ENG.  C0S1 
159626, 
109386, 
246932 
0< 

283987., 

739973. 

238122 

145692, 

42180, 

• 

PROPELLANT  WEIGHT 

703.0 

'i 

941*0 

MISSION  E3UIP  WEIGHT 

:Ul 

TOTAL  SATELLITE  WEIGHT 

3159.0 

H 


/ 


Nil- 3 03 


**  SATELLITE  SYSTEMS  COST'  MODEL  ** 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

•AUXILIARY  PROPULSION 

CONF  1GURAT1UN MONOPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 
ELECTRICAL  POWER 

CUN  F IGUR AT  I ON  - - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 
CONF  IGURAT  ION  - 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  » 19323.  NUMBER  OF  QUAL  UNITS  ■ 0 
BOL  POWER  ■ 977.  ARRAY  AREA  <*  76.8  SO  FT 


BATT  CAP  -100.  AMP-HR 


V/l  - 


SPACECRAFT  COST  MOO  El 


CC 2-1— i TDRS/WSTR 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


.Ui 

o 

•< 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  PUWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION  EQUIPMENT 

i » 

SATELLITE 

^FALfAF^fTICN  UNIT,S> 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


. total  satellite 


DESIGN 

engineering 

DOT+E 

TEST  ANO 
EVALUATION 

TOTAL 
DDT  + E 

production" 

ENGINEERING 

-RECURRING 

FAB  AND 
ASSEMBLY 

TOTAL 

RECURRING 

5.0 
1.* 
2.8 
1.3 

6.1 
* . 5 
1.9 

1.6 
• 2 
.9 
.5 
• 3 
1.9 
1.1 

6.6 
1 .6 
3.8 
1 .8 
6 .3 
6*6 
2 .9 

11.0 

3.1 
8.6 
. **o 

13.6 

15.6 
6.5 

9.* 

1.3 

12.8 

5.5 

2.6 
13.7 

8.5 

20.* 

6.6 

21.1 

9.5 

16.0 

29.3 

15.0 

23.0 

6.  A 

'29  .6 
37 .3 

61.8 

53.9 

115.7 

161.0 

66  .8 
0 .0 

256.7 

2.0 

- 

2.2 

5.2 

8.5 

71.0 

270*3 

AVERAGE  UNIT  COST  { 11  SATELLITES) 

an0 


; 26*6 
3*1*3 


i f 


CC2-1-1  TDRS/WSTR 


ASSEMBLY  DESCRIPTIONS 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  N( 
1303  REACTION  WHEEL  1 
1601  VALVE  DRIVER  ASSY  i 
1815  EARTH  SENSOR  j 
2203  CONTROL  dLECTRNCS  ; 

AUXILIARY  PROPULSION 

IDENT  TYPE  NC 
818  THRUSTER  IE 
834  THRUSTER  6 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE  N0«W^I^5tP0WeI 

203  DIGITAL  TELEMETRY  1 " 8 .9 

<*03  COMO  DECOO  + OISTR  1 2^3 


UNIT 

WEIGHT 

UNIT 

POWER 

Fg?T&R 

D.E.  COST 

5.1 

.3 

1 .00 

111435, 

1*6 

1.0 

1.00 

61349. 

15  .4 

15.6 

1.00 

1304769. 

, 7.1 

62.0 

1.00 

1154954. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

factor 

D.E.  COST 

.4 

0.0 

.10 

14248. 

.7 

• 1 

.10 

12597. 

COMMUNICATIONS 
IDENT  TYPE 

hs  ifinau Assr  uNit 

III  r6ceiOIrTER 

•605  s;ss,G  CDND 


UNIT 
WEIGHT 
. 2 .0 

8.4 
, 4.7 

3.9 

1.5 
.7 


UNIT 
POWER 
0 .0 
0.0 
18.0 
6.3 
.9 
.3 


DDTE 
FACTOR 
1 .00 
1.00 


DDTE 
FACTOR 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00 


D.E • COST 
837920* 
27  38871. 


.E . COST 
_ 49642# 
349517, 
272957. 
85947, 
22191. 
13337. 


T.E  • COST 
68611. 
51402. 
503376. 
749743, 


T.E.  COST 
70110. 
35429. 


T.E.  COST 
139061, 
47819. 


>E . COST 

dint: 

90576. 
42110. 
434  76. 
5661. 


VEHICLE 
tOD.  COST 
32324. 
26795, 
466779, 
352158. 


VEHICLE 
PROD.  COST 
100369. 
55351. 


VEHICLE 
PROD.  COST 
123340. 
42413, 


PROO^CDST 

sfSill 

158216. 

49974. 

40709. 

6380. 


* « V w u j 

mi: 

27174* 

8979. 

4217. 


CC2-1-1  tdrs/wStr 


ELECTRICAL  POWER 

IOENT  TYPE 
269  BATTERY 


UN  IT 

NO;  WEI  GHT 
2 . 71  • 3 


UNIT  DOTE 
POWER  FACTOR 
0.0  .10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAM 

SOLAR 

WIRING 

THERMA 

POWER 

PROPUL 

STRUCT 

POWER 

SOLAR 

SATELL 


E 

ARRAY 
HARNESS 
L CONTROL 
CONVERTERS 
SION  FEED  SYS 
URE 

CONTROL  UNITS 
ARRAY  DRIVE 
ITE  ADAPTER 


PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


WEIGHT 

53.9 
73  .7 
33  .5 

' 0.0 
98  .0 
103.7 

89.9 
‘ 8.9 
. 63.3 

270.9 

599.0 


DOTE 

FACTOR 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 


D.E.  COST 
06935. 


D.E,  COST 
905960. 
319658. 
031578, 

1069951. 

2373150. 

703396, 

939797. 

130399. 


T.E.  COST 
99261. 


T.E.  COST 
91136. 
185108. 
118595, 

0. 

661556. 

913355. 

356317. 

187872. 

50391. 


VEHICLE 
PROD.  COST 
166507. 


VEHICLE 
PROD.  COST 
.161603. 
173919. 
83068. 
0. 

391221. 

905095. 

316070. 

166651. 

31092. 


TOTAL  SATELLITE  WEIGHT  1732.1 


4°£-rt//\ 


**  satellite  SYSTEMS  COST  MODEL  ** 

c-c<2 ,-r-z,  dcpMjrjK  4 ^ 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 
CONFIGURATION  . OUAL  SPIN 

AUXILIARY  PROPULSION 

CONF  IGUR  AT  ION MONOPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  CDTU) 

COMMUNICATIONS 

CONFIGURATION  - - UNI FIED. L INK-COMMON  ANTENNAS 
ELECTRICAL  POWER 

CONF IGURAT IUN  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 


MISCEL 
A POG 

BOL  POWER  ® 1043 


LANEOUS  INFORMATION 

EE  • 19323.  NUM8ER  OF  QUAL  UNITS  » 0 
ARRAY  AREA  « 322.6  SO  FT 


BATT  CAP  *>  66, 


AHP-HR 


SPACECRAFT  COST  MODEL 


CC2-1-2  COMSTAR^!!' 
{MILLIONS  OF  i977  DOLLARS* 


SUBSYSTEM  COST 

DESIGN 

ENGINEERING 

-ODT+E 

TEST  AND 
EVALUATION 

"""total 

ODT+E 

PRODUCTION 

ENGINEERING 

-RECURRING 

FAB  AND 
ASSEMBLY 

TOTAL 

RECURRING 

STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUN1CATICNS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
, AUXILIARY  PROPULSION 

4*1 
lo  5 
5.5 
, *6 
5.3 
5.2 
1.9 

1.8 

.3 
1.6 
.3 
* A 

1.8 

1.0 

5.9 

1 .6 
7.1 
1 .1 
5.7 
7.0 

2 .9 

0.0 

0.0 

.2 
. 3 
2.1 
1.1 
,.1 

1.2 
• 3 
2.  A 
.6 
1.1 
1.3 
.9 

1*2 
, ..  .3 

. 2.6 . 

• 8 

3.2 
2. A , 
. i.o 

■ ; SPACECRAFt 
..MISSION  ECU  IP  ME  NT 

7.2 

31. A 
16  .7 

3.9 

7.7 

> , 

11.9  - 

...  8.5 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  ( AGE ) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 

A8  .1 
0 ,0 
2 .1 

2.3 

20.0 

1*5 
• 8 

: TOTAL  SATELLITE 

52.6 

21.3 

> i 

• AVERAGE  UNIT  COST  ( 

1 SATELLITES) 

2,1.3 

TOTAL,  SATELLITE  DDT+E 
RECURRING  COST 

AND 

73.9 

N7I-  36? 


CC2-1-2  COMSTAR-^ 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  N( 

101  DESPIN  BEARING 
' 203  VALVE  DRIVER  ASSY  ] 

303  SUN  SENSOR  i 

*03  NUTATION  DAMPER  i 

503  GIf'BAL  ElECTRONCS  • 

603  CONTROL  EL  ECTRNCS  J 

703  BIAXIAL  DRIVE  i 

806  EARTH  SENSOR  ASSY  2 

1*13  POWER  CONVERTER  3 


AUXILIARY  PROPULSION 

IDENT  TYPE 
829  THRUSTER 
83*  THRUSTER 


UNIT 
IEIGH1 
73 .8 
1 .6 

• 3 

2.8 


* .1 
15.9 


UNIT 


DATA  PROCESSING 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
*06  CUMMD  DECGO+DISTR 

COMMUNICATIONS 

IDENT  TYPE 
103  BASEBND  ASSY  UNIT 
206  ANTENNA 
336  TRANSMITTER 
*U1  RECEIVER 
503  COMMAND  SIG  COND 
.618  DIPLEXER 


INSTRUMENTATION 
. UNIT 


UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

6.7 

1.00 

13 1*017. 

5.9 

l .00 

16583*. 

.0 

1.00 

129217. 

0.0 

1.00 

859*7. 

31.6 

1.00 

0. 

3.5 

1.00 

11921*8. 

28.0 

1.00 

0, 

1.0 

1.00 

1*587*. 

0.0 

1.00 

0. 

UNIT 

POWER 

DOTE 

FACTOR 

o.e.  cost 

0.0 

.10 

1181*.* 

. I 

.10 

10283. 

UNIT 

POWER 

Mil* 

D.E.  COST 

3.0 

1.00 

7762*9. 

5.5 

1.00 

232309*. 

8.9 
11  .0 


UNIT  UNIT  DOTE 
NO. .WEIGHT  POWER  FACTUR  D.E.  COST 


.5 

0.0 

70,0 

6.3 

.9 

0.0 


1.00 

1.00 

1.00 

1.00 

1.00 

1.00 


*96*2. 

e68*60 

172.710. 

859*7. 

22191. 

38973. 


.E.  COST 
278921. 
15851. 
1*5  19. 
27173. 
0. 

761291. 

0. 

216*23. 

0. 


T.E ® COST 
331*3. 
1*762, 


T.E.  COST 
139061. 
' 18*082. 


T.E.  COST 
• 27399. 

*3556. 
55025. 
*2110. 
*3*76. 
17662, 


VEHICLE 
PROD.  COST 
2*0006, 
25685. 
33373. 
30617. 
0, 

261167, 

0. 

305291, 

0. 


VEHICLE 
PROD.  COST 
56*75. 
23850. 


VEHICLE 
PROD.  COST 
3196*6. 
*23133. 


VEHICLE 
PROD.  COST 
6*909. 
22198. 
155230. 
71951. 
58726. 
2*188. 


v/l-  310 


CC2-1-2  COMSTAR^J. 


ELECTRICAL  POWER 


IDENT  TYPE'  ’ 

unit 

NO,  WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

O.E  * COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

260  BA  1TERY 

2 60.7 

0.0 

.10 

61962. 

43871. 

162202. 

125039. 

EQUIPMENTS  USING  COST 
NAME 

ESTIMATING  RELATIONSHIPS 

. DOTE 

WEIGHT  FACTOR 

O.E.  COST' 

T.E.  COST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG,  COST 

SOLAR  ARRAY 

150.6 

1.00 

1327790. 

249727. 

637873. 

0. 

WIRING  HARNESS 

103  ,9 

1.00 

438153, 

257758. 

348679. 

0. 

Thermal  control 

64  .9 

1.00 

889781. 

185612. 

177787. 

0. 

POWER  CONVERTERS 

15,9 

1,00 

590016. 

367568. 

234718. 

0. 

PROPULSION  FEED  SYS 

95.4 

1 .00 

1090899. 

648007. 

551798. 

0. 

S F KUC  T LRt 

563.6 

1.00 

2247725.. 

1219674. 

778975. 

0# 

POWER  CONTROL  UNITS 

52.6 

1.00 

813883* 

260414. 

332585. 

0. 

Satellite  adapter 

88.6 

1 .00 

173466* 

67739. 

54496. 

0. 

PROPELLANT  WEIGHT  277.5 

H1SSICN  EQUIP  WEIGHT  254.0 


TOTAL  SATELLITE  WEIGHT  2043.0 


**  SATELLITE  SYSTEMS  COST  MODEL, 
“/a-  x/vcse: 


SUBSYSTEM  CO  ^FIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  HOHENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONQPRCPELLANT 


AN0  instrumentation 

CONFIGURAT  ION  - - SPECIAL  PURPOSE  PROCESSOR 


IDTU  ) 


5 

Z 

Z 

Z 


communications 

CONFIGURATION  * - UNIFIED  LINK-COMMON  ANTENNAS 
ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
VEHICLE  SIZING 

CONFIGURATION  - - CYLI NDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  “ 19323.  NUMEER  OF  QUAL  UNITS  » 0 

80L  POHEF  = 1908*  ARRAY  AREA  = 150.0  SO  FT  BATT  CAP  *200.  AHP-HR 


TI£-|//\ 


SPACECRAFT  COST  MODEL 


CC2-1-3  COMSTAR- 2 
< MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


SAT  ELLIT  E 

QUALIFICATION  UNITCS) 
GSE  (AGE) 

LAUNCH  SITE  SUP  FORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


DESIGN 

ENGINEERING 


DOT  + E 

TEST  ANO 
E V ALU  ATION 


STRUCTURE 

7.7 

2.6 

THERMAL  CONTROL 

2.1 

• 3 

ELECTRICAL  POWER 

4.5 

1 *5 

COMMUNICATIONS 

1.4 

. 5 

DATA  HANDLING 

9.6 

.3 

STABILITY  ANO  CONTROL 

4.7 

2.4 

AUXILIARY  PROPULSION 

2,4 

1.4 

SPACECRAFT 
MISSION  EQUIPMENT 

32.3 

8.9 

TOTAL 

DOT+E 


10.3 
2.4 
6.0 
1.9 
9.  8 
7.0 
3.8 


41.2 

52.9 


94.1 

0.0 

2.6 

3.1 

99.8 


•RECURRIN  G- 


OUCTION 

FAS  AND 

TOTAL 

NEERING 

assembly 

RECURRING 

10.7 

9.0 

19.7 

2.8 

1.5 

4.3 

8.5 

12.2 

20.7 

2.7 

3.6 

6.3 

22.3 

2.8 

25.1 

12.6 

9.7 

22.3 

4.9 

6.5 

11.4 

64.6 

45.2 

109.8 

137.4 


247.2 


3.6 

7.9 


258.8 


AVERAGE  UNIT  COST  { 6 SATELLITES) 

TOTAL  SATELLITE  OOT  + E ANO 
RECURRING  COST 


43.1 


358.5 


Mil-  3 1 3 


CC2-1-3  COMSTAR*? 


•»<?»*  ASSEMBLY  DESCRIPTIONS 


*>  * * * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  NO. 

1303  REACTION  WHEEL  J 

1601  VALVE  DRIVER  ASSY  3 

1815  EARTH  SENSOR  f 

2203  CONTROL  ELECTRNCS  3 

AUXILIARY  FROPULSION 

IOENT  TYPE  NO. 

818  THRUSTER  18 

834  THRUSTER  8 


UNIT 
WE IGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

5.1 

. 3 

1.00 

111  435. 

1.  6 

1.  0 

i.no 

67  *52. 

15.4 

15.6 

1.00 

1304769. 

7.1 

62.0 

1.00 

1271747, 

UNIT 

HEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

» 4 

0 . 0 

.10 

1 4248  • 

.7 

.1 

.10 

13754. 

T .E.  COST 
68611. 
72567. 
50  3 3 7 6. 
1058460  . 


T.E.  COST 
70 11 Q . 
45762. 


VEHICLE 
PROO.  COST 
35443. 
41437. 
511828. 
544597. 


VEHICLE 
PROO.  COST 
104131. 
73292. 


VEHICLE 
ENG.  COST 
43411. 
34481. 
508286* 
649148. 


VEHICLE 
ENG.  COST 
98090. 
63895. 


IOENT  TYPE  NO. 

203  DIGITAL  TELEMETRY  2 

493  COMMD  0ECGO+DISTR  2 

COMMUNICATIONS 

IDENT  TYPE  NO. 

106  BASE3N0  ASSY  UNIT  3 

202  ANTENNA  1 

327  TRANSMITTER  2 

401  RECEIVER  _ 2 

503  COMMAND  SIG  COND  4 

605  DIPLEXER  2 


UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

a.  9 

3.0 

1.30 

1476726. 

2.3 

7.5 

1.00 

414257  8. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

2.  0 

0.0 

1,00 

54662 . 

8.4 

Q.  0 

1.00 

349517. 

4.7 

18,0 

1.00 

272957. 

3.9 

6.3 

i.OD 

85947. 

1.5 

.9 

1.00 

24  229  » 

.7 

. 3 

1.00 

13337. 

T.E.  COST 
139061. 
47819. 


► E«  COST 
38681 . 
137063. 
90576. 
42118 . 
56157. 
5661  i 


VEHICLE 
PROO.  COST 
243439. 
83711. 


VEHICLE 
PROO.  COST 
69719. 
57712. 
173485. 
54797. 
57382. 
6995. 


VEHICLE 
ENG.  COST 
575273. 
1613782. 


VEHICLE 
ENG.  COST 
27902. 
80653. 
106333. 
33482. 
14824 • 
5195. 


jrtr-W  A 


CC2-1-3  COMS  TAR-2 


ELECTRICAL  POWER 

IOENT  TYPE 
269  BATTERY 


UNIT  UNIT  DDTE 
weight  POWER  FACTOR  O.E.  COST 
71.3  0.0  ,10  152945. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 

structure”  FEE0  sys 
S8lh8  array°ori»eTS 

SATELLITE  AOAPTER 
PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


WEIGHT 
104.  A 

140.4 
99.7 

0.  0 

147.7 

307.5 
162.  0 

17.3 

no.  4 

704.  0 

1000.  0 


OOTE 
FACTOR 
1.  0 0 
1.00 
1.  00 
0.00 
1.00 
1.00 
1.00 
1.  00 
1.0  0 


O.E.  COST 
776601, 
543492. 
120  6763. 

0. 

1380189, 
365  6064. 
1156788. 
690177. 
209132. 


T.E.  COST 
61142, 


T.E.  COST 
169552. 
319727. 
248324. 

0. 

905430. 

1415192. 

502868. 

330536. 

105042. 


VEHICLE 
PROD.  COST 
284549. 


VEHICLE 
PROD.  COST 
329831. 
329393. 
174058. 

5871141 

686248. 

489117. 

321498. 

47204. 


VEHICLE 
ENG.  COST 
259170. 


TOTAL  SATELLITE  WEIGHT  3227.1 


MUSIS' 


**  SATELLITE  SYSTEMS  COST  HOOfL 


$ # 


SUBSYSTEM  CONFIGURATIONS 


STABIL 

CQNF 

AUXILI 

CONF 

DATA  P 
CQNF 

COMMUN 

CONF 

ELECTR 

CONF 


VEHICL 

CONF 

HISCEL 

APOG 

BOL 


IZATIQN  AND  CONTROL 
IGURAT ION SPIN  CONTROL 

ARY  PROPULSION 

IGURAT  ION MONOPROPELLANT 

?9.CESSING  AND  INSTRUMENTATION 

IGUkATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

ICATIONS 

1GUR AT  ION UNIFIED.  LINK-COMMON  ANTENNAS 

ICAL  POWER 

IGURAT  ION  - - SHUNT  - BODY  HOUNTEO  SOLAR  ARRAY 
E SIZING 

IGURATION  - - CYLINDRICAL 
LANEOU3  INFORMATION 

POWER1.32!^  ^«8ER  OF  OUAL  UNITS  » 0 

FUWER  » 353.  ARRAY  AREA  * 109.1  SO  FT  BATT  C AI 


22.  ANP-HR 


SPACECRAFT  COST  MODEL 


C C 2-1— A WESTAR 
IMULIUNS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

DESIGN 

ENGINEERING 

DDI  + E-- 

rest  and 
EVALUATION 

STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMON  IC  A TICNS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

2*9 

.9 

3.2 

1.2 
3.8 
3*1 
,1*5 

1.6 
.2 
1.3 
* A 
.3 
.9 
, .8 

SPACECRAFT 
, MISSION  EQUIPMENT 

16.6 

5.3 

SATELLITE 

i¥6MS&fT,w  UNIT,SI 

CONTRACTOR5  FEEP,>aRT 

TOTAL  SATELLITE 

AVERAGE  UNIT  COST  ( 

2 SATELLITES) 

TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


TOTAL 

PRODUCTION 

—RECURRING 

FAB  AND 

TOTAL 

DO  T+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

A .5 

1.2 

1.9 

3.1 

1 .0 

.3 

.3 

A .5 

1*  A 

2.8 

A. 3 

1 .6 

* 6 

.9 

1.5 

A .0 

1.5 

.6 

2.1 

A .0 

1.6 

1.5 

3.1 

2 .3 

.8 

1.3 

2.2 

21.8 

7.5 

9.3 

16.9 

li  t6 

17.2 

33. A 
0.0 

3A.1 

1 .6 

1.6 

ul 

36.6 

36*0 

18.0 

,72.7 

CC2-1-4  WES  TAR 


* ♦ * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 


IOENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SON  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELECTKNCS 
006  EARTH  SENSOR  ASSY 
1413  PG*ER  CONVERTER 


AUXILIARY  PROPULSION 

IOENT  TYPE 
934  THP’JSTER 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  CQFMD  DECOD+DIS  TR 


NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST 

1 

1.6 

5.9 

X.OO 

165834. 

1 

• 3 

.0 

1.00 

116150. 

1 

2.8 

0,0 

1.00 

77256. 

1 

7.4 

3.5 

1.00 

1071594. 

2 

4.1 

1.0 

1.00 

397432. 

1 

15 .9 

0.0 

1.00 

0. 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

8 

.7 

.1 

.10 

13754. 

rRUMENTATION 

UNIT 

NO.  WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

O.E.  COST 

1 

8.9 

3.0 

1.00 

497936. 

1 

2.3 

7.5 

1.00 

1715060. 

T*E  • COST 
15851. 
14519. 
15984. 
447810. 
153300. 
0. 


T «E  • COST 
45  7 62. 


T.E*  COST 
139061. 
47819. 


VEHICLE 
PROD.  COST 
23116. 
16686. 
15309. 
261167. 
194819. 
0. 


VEHICLE 
PROD.  COST 
76302. 


VEHICLE 
PROD.  COST 
159023. 
54958. 


72945. 


?£33TBa3ebSd  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIS  COND 
603  D 1 PLEXER 


UN  IT 
WEJSHT 


UNIT 

pow|r 

0^0 

10.9 

6.3 

.9 

1.0 


DOTE 
FACTOR 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00 


349517. 

152260, 

77256. 

20153. 

57409. 


137063. 

47779. 

24775.- 

30796. 

15451. 


VEHICLE 

PROVOST 

.68200. 

125654. 

35976. 

37476* 

19748. 


g l£rllf\ 


CC2-1-4  WESTAR 


ELECTRICAL  POWER 

IDENT  TYPE 
218  BA1TERY 


UNIT 
WEIGHT 
2i  .0 


UNIT 

POWER 

0.0 


DDTE 

FACTOR 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CUNTROL 
POWER  CONVERTERS 
PROPULSION  FEEO  SYS 
S IRUCTURh 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISS  I CN  EQUIP  WEIGHT 


WEIGHT 

53.0 

47.8 
30.  A 

15.9 
68  .3 

232.6 
66  .6 
A5.7 

155.0 

290.0 


DOTE 
FACTOR 
1.00 
1.00 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00 


D.E  • COST 
25309. 


0 • E • COST 
621537. 
217952. 
508010. 
590016. 
881623. 
1606903. 
A31759. 
98616. 


T.E  * COST 
20 A 30 • 


T.E.  COST 
91A52. 
128223. 
110992. 
367568. 
501692. 
1116260. 
298965. 
38390. 


VEHICLE 
PROO.  COST 
7A587. 


VEHICLE 
PROD.  COST 
2 10  2 3 A • 
156108. 

1 02  67  A . 
2112A6. 
38A593. 
6A1530. 
3A3638 • 
33298. 


VEHICLE 
ENG.  COST 
A 8 96 1 . 


TOTAL  SATELLITE  WEIGHT  1113.9 


■ V 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

cca-z-j”  /*?  ^rcAji  t/ 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTRCL 

CONFIGURATION  NASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONCPROPELLANT 

AND  INSTRUMENTATION 

CONFIGURATION  SPcCIAL  PURPOSE  PROCESSOR  (OTU) 

COMMUNICATIONS 

COf  FIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 
ELECTRICAL  POWER 

CONFIGURATION SHUH  AND  DISCHARGE  PFGUL ATTON  - PADDLE  MOUNTEO  SOLAR  ARRAY 

VFHICLE  SIZING 

CONFIGURATION  CYLINDRICAL 


MISCELLANEOUS  INF OPMATI CN 

APOGEE  ■ 19323#  NULBER  OF  QUAL  UNITS  ■ 0 
BOL  POrfER  - 9^1*  AR FAY  AREA  “ 7A.0  SQ  FT 


BATT  CAP  s«i00o  AMP-HR 


QX.$h)tf\ 


SPACECRAFT  COST  MODEL 

CC2-1-5  RCA  STCttl 
CfllLUONS  OF  197?  DOLLARSJ 


SUBSYSTEM  COST 

STPnrrnb  r 


Of!*  HANDLiST 

lluhlVy  ^Epg[?I8Kl 

SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

WMHSJ™"  UNIT's) 

total  satellite 


CK1  design 
ENGINEERING 


4.  0 

1.4 
2.7 
1.3 
4*4 

4.5 

i.e 


20.1 


«£R48B  UMIT  COST  ( 1 SATEUIT6SI 


tl®WHaLiHTMm  <N° 


--POT+E — 

..test  and 

evaluation 

.PRODUCTION  RECFABIANn“" 
engineering  assembly 

1.4 

.2 

.9 

.5 

.3 

1*9 

1*0 

3.6 
1.8 

4.6 
6.  4 
2.9 

0.  0 
0.0 
.3 

• 3 
0.0 
1.8 

• 3 

1.1 

,.2 

1*6 

.7 

*3 

1 • £ 
1.0 

1*1 

.•2 
1.8 
1.0 
.*3 
3*  6 
1*  3 

6,1 

26.3 

16.* 

2.7 

6.7 

9*4 

7.5 

42.6 

0.0 

1.6 

16.9 

2.0 

V5“ 

.7 

46.4 

18.0 

ioYo 

IX.S'~ll/\ 


CC2-1-5  RCA  STCM 


* * * * ASSEMBLY  DESCRIPTIONS  * * * ♦ 


STABILIZATION  AND  CONTRCl 

IDENT  TYPE  ' NC 

1303  REACTION  WHEEL  l 

1601  VALVE  DRIVER  ASSY  i 

1815  EARTH  SENSOR 
2203  CONTROL  ELLCTRNCS  J 


UNIT  un; 
WEIGHT  powf 


5.1 
1*6 

13,4 

7.1 


.3 

loO 

15,6 

62,0 


F$m» 

1,00 

1,00 

1,00 

1,00 


>.E.  COST 
111435 • 
61349, 
1304769, 
1154954, 


T, E,  COST 
68611, 
5 14  C2, 
5C3376* 
7 49743. 


Sl^gblr 

4653  8 • 
38678, 

6 7 2 C 5 2 « 
507024, 


AUXILIARY  PROPULSION 

IDENT  TYPE 
618  THRUSTER 
834  THRUSTER 


NO,  WfcIGHT  POWER  FACTOR  O.E.  COST  T,E,  COST 
18  ,4  G,0  ,10  14248,  70110, 

6 • 7 *1  ’ ,10  12597,  35429, 


VEHICLE 
PROOo  COST 
109787, 
60545, 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMD  DECOD+DISTR 


COMMUNICATIONS 

WwilSIto  assy  unit 

20  2 ANTENNA 
327  TRANSMITTER 
401  RECEIVER  „ 

503  COMMAND  SIG  COND 
605  CIPLEXER 


Wfcl^HT 

pUSU 

DOTE 

FACTOR 

8,9 

3,0 

1,00 

2,3 

7,5 

1.  00 

UNIT 

UNIT 

DOTE 

UtXGHT 

POWER 

0,0 

FACTOR 

1.00 

1^4 

0,0 

1.00 

4.7 

18.0 

1.00 

3*9 

6*3 

1.00 

1.5 

.9 

1,00 

..  .7 

.3 

1.00 

1 • I*  t v u w « 

588237, 

1492403* 


349517, 

272957, 

85947, 

22191, 

13337, 


T.E,  COST 
139061, 
47819, 


T,t,  COST 
27399, 
137063, 
90576, 
42116, 
43476, 
5661, 


VEHICLE 
PROD,  COST 
177581, 
61065, 


VEHICLE 
PROD,  COST 
64*309  ♦ 
75778, 
227794, 


71951. 

56726, 

9185, 


X Z $ -/  <f\ 


CC2-1-5  RCA  STC  Ml 


ELECTRICAL  POWER 

IOENT  TYPE 
269  BATTERY 


„ UNIT  UNIT  DOTE 

NO.  WEIGHT  PUWER  FACTOR  D.t,  COST 

2 71.2  0,0  .10  86935. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CQNTRCL 
POWER  CONVERTERS 
PROPULSION  FEfcO  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  away  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 
51.5 
' 56.3 
31.4 
O.C 

95.0 

159.0 

90.0 
8.5 

45.3 

218  o 0 

223.0 


DOTE 

FACTOR 

1.00 

1.00 

1.00 

0.00 

1.00 

1.00 

1.00 

1.00 

1.00 


D.E.  COST 
473715. 
250413. 
807149, 

0. 

1043211. 

1855632. 

766329.. 

426296. 

98060* 


T.E,  COST 
49236, 


T.E,  COST 
86129. 
147314. 
113455, 

0. 

646007. 

807857, 

356549. 

180670, 

42565, 


VEHICLE 
PROD.  COST 
182039. 


VEHICLE 
PROD.  COST 
225106. 
199277. 
116263. 
0. 

550027. 

515873. 

455363. 

230741, 

36807. 


EffiU^ST 

175436, 


VEHICLE 
ENG.  COST 

0. 
0. 
0. 
0. 
0. 
0. 
0. 


8: 


TOTAL  SATELLITE  WEIGHT  1237.5 

>v, 


:s"t£ 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONO® RQPELL ANT 

ANi)  instrumentation 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  <DTU> 

COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  “ 19323.  NUMBER  OF  QUAL  UNITS 


BOL  POWER  » 960,  ARRAY  AREA  « 


* 0 

75,0  SO  FT 


BATT  CAP  olOO,  AMP-HR 


• 


.frxz-'uK 


SPACECRAFT  COST  MODEL 


CCZ-L-6  RCA  STCM2 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 

. communications 

DATA  HANDLING 


STA3ILITY 

AUXILIARY 


AND  CONTROL 
PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

8*M5iiiTIOH  UNITm 


TOTAL  SATELLITE 


de: 

engine 


IGN 

ERING 


4.1 

1.3 

2.7 

1.3 

4.4 
4.3 
1 « 8 


19.8 


AVERAGE  UNIT  COST  < 7 SATELLITES) 


— DOT+E 

TEST  AND 
EVALUATION 


1.4 
.2 
• 8 
.5 
.3 
1.6 
1.0 

5.7 


TOTAL 
DDT  + E 


5.4 

1.4 

3.5 

1.8 

4.6 

5.9 

2.9 


25.5 

17.8 


43.3 

0.0 

1.8 

1.9 

47.0 


--“--■J- RECURRING  — 

PRODUCTION  FAB  AND 

Engineering  assembly 


6.4 

2.0 

5.7 

2.7 
6.9 
9.0 

4.5 


37.2 


5.6 
.9 

7.9 

3.5 

1.8 

7.1 

5.7 


32.4 


T3TAL 

RECURRIN6 


li:§ 

13.6 

6.3 

9.6 

16.1 

10.2 


69.6 

49.4 


119.0 


3*0 

5.1 


127.1 


v/y- 


CC2-1-6  RCA  STCM2 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 

XDENT  TYPE  Nl 

1303  REACTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1615  EARTH  SENSOR  _ 

2203  CONTROL  E Lt CTRNCS 


AUXILIARY  PROPULSION 

IDFNT  TYPE 
818  THRUSTER 
634  THRUSTER 


UNIT  UNIT  ■ DDTE 


D.E. 


2 

5.1 

,3 

1,00 

111435. 

2 

1.6 

1.0 

1.00 

61349, 

1 

15.4 

15.6 

1.00 

1172826. 

2 

7.1 

62.0 

1.00 

1154954. 

UNIT 

UNIT 

OOTE 

D.E.  COST 

NO. 

WEIGHT 

POWER 

FACTOR 

18 

.4 

0.0 

.10 

14248. 

6 

.7 

.1 

,10 

12597. 

T.£ . COST 
68611* 
51402. 
296104. 
74974  3* 


T«£ » COST 

70110*. 

35429* 


VEHICLE 
PROD.  COST 
34622, 
28700. 

2 7776  3*i 
377202. 


VEHICLE 
PROO.  COST 
10327  3*! 
56953* 


VEHICLE 
EMG.  COST 
41333. 
22755. 
26298  8 *» 
428395. 


VEHICLE 
ENG.  COST 
95481. 
49546. 


DATA  PROCESSING  AND  INSTRUMENTATION 


VJsi  • 

pa .. 


IDENT 
203 
403  COMMO 


TYPE 

DIGITAL 


TELEMETRY 
OECOD+DISTR 


COMMUNICATIONS 

IDENT  TYPE 
106  3ASE0ND  ASSY  UNIT 
2 02  ANTENNA 
327  TRANSMITTER 
401  RECEIVER 
503  COMMAND  S IG  COND 
605  DIPLE5CER 


NO*  WEIGHT 

POWER 

FACTOR 

D.E.  COST 

1 8.9 

3.0 

1,00 

583417. 

1 2.3 

7.5 

1.00 

1977714. 

UNIT 

UNIT 

DDTE 

NO#  WEIGHT  POWER  FACTOR 


2 

1 

2 

1 

3 

2 


2.0 

8.4 
4.7 
3.9 

1.5 
.7 


0.0 

0.0 

18.0 

6.3 

.9 


1,00 

1.00 

1,00 

1.00 

1.00 

1,00 


O.E.  COST 
49642. 
349517., 
272957. 
77256. 
22191. 
13337. 


T.E.  COST 
139061. 
47819. 


T.E  . COST 
27399*1 
137063. 
90576.1 
24775. 
43476, 
5661, 


VEHICLE 
PROD.  COST 
132112* 
45429. 


VEHICLE 
PROD.  COST 
48289, 
56375. 
169468. 
29738, 
43690. 
6833. 


VEHICLE^ 
EMG.  COST 
130822. 
443472. 


VEHICLE 
ENG.  COST 
18413, 

„ 78374, 
101245,. 
17323®* 
10709.1 
4967ot 


vy.i  -ut\ 


CC2-1-6  RCA  STCM2 


ELECTRICAL  POWER 

IDENT  TYPE 
269  BATTERY 


, UNIT 
WEIGHT 


UNIT 

POWER 

0.0 


ODTE 

FACTOR 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 

smsr  feed  sys 

sFur 

SATELLITE  ADAPTER 
PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


WEIGHT 

52.5 
50.  A 

31.5 

0.0 

95.0 
146.2 

82.0 
8.7 

44,7 

231.5 


ODTE 
FACTOR 
1.00 
1.00 
l .00 
0.00 
1.00 
1.00 
1.00 
1.00 
1.00 


D.E.  COST 
06935. 


>.E.  COST 
478 L 77  * 
227975, 
758150. 

0. 

1043211. 

1664268* 

775344. 

433071. 

96975. 


T.E,  COST 
49236.. 


T.E.  COST 
89712, 
134114. 
113700. 

0. 

646007. 

752233. 

337652. 

184277. 

42374, 


VEHICLE 
PROD.  COST 
171412. 


VEHICLE 
PROD.  COST 
170477. 
134969. 
86655. 
0. 

409194. 

357360. 

320813. 

175087. 

27170. 


VEHICLE 
ENG.  COST 
143397, 


TOTAL  SATELLITE  WEIGHT  1231.2 


^£-//A 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

<2.c_£-7-  7 Af/YAar^T- 


SUBSYSTEM  CONFIGURATIONS 


STABILIZATION  AND  CONTROL 

CONFIGURATION  - - SPIN  CCNTRGL 


auxiliary  propulsion 

CONFIGURATION  - - MONO  PR  CP  ELL  ANT 


OATA  PROCESSING 
CONFIGURAT  ION 


COMMUNICATIONS 
CONFIGURAT ION 


AND  INSTRUMENTATION 

- - SPECIAL  PURPOSE  PROCESSOR  (DTUJ 

- - UNIFIEC  LINK-COMMON  ANTENNAS 


ELECTRICAL  POWER 

CONFIGURATION SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 


MISCELLANEOUS  INFORMATION 
APOGEE  =19323,  NUMBER  OF 
BOL  POWER  = 401.  ARRAY  ARE  I 


QUAL  UNITS  = 0 
= 12  4.  1 SQ  FT 


BATT  CAP  = 2 4«  AMP-HR 


SPACECRAFT  COST  MODEL 


CC2-1-7  MARISAT 
(MILLIONS  OF  197 7 DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

engineering 


‘ — OOTfE 

TEST  AND 
EVALUATION 


TOTAL  PRODUCTION 
DOT  + F ENGINEERING 


RECURRING— 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


2 « 5 
• 0 

3.3 

1.2 

3.2 

3.1 

1.5 


15.8 


STRUCTURE 
THERMAL  CONTROL 

electrical  power 

COM MUNIC  ATIONS 
DATA  HANDLING 
STABILITY  and  control 
auxiliary  propulsion 

SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

§u#^e°?tion  UNIT(S> 

CONTRACTOR>iEPt°RT 

TOTAL  SATELLITE 


AVERAGE  UNIT  COST  ( 6 SATELLITES) 

TOTAL  SATELLITE  ODT+E  AND 
RECURRING  COST 


1.7 

.2 

1.3 

. 4 
.3 
.9 
.8 


5.4 


4.2 
1.  0 
4.6 
1.  6 
3.5 
4.  0 

2.3 


21.1 

12.5 


33.7 

0.0 

1.5 

1.6 

36.8 


3.5 

1.2 

5.0 

1.9 
4.4 

4.9 
2.7 


23.8 


5.1 

.8 

7.4 

2.3 

1.5 
3.7 

3.4 


24.3 


8*6 

2.0 

12.5 

4.2 

6.0 

8.6 

6.1 


48.1 

26.9 


74.9 


2.2 

3.5 


80,6 


13.4 


112*4 


CC2-1-7  MARISAT 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 
STABILIZATION  ANO  CONTROL 


IDENT  TYPE 
203  VALVE  ORIVER  ASSY 
303  SUN  SENSOR 
403  NUTATICN  DAMPER 
603  CONTROL  ELECTRNCS 
805  EARTH  SENSOR  ASSY 
1413  POWER  C CNVERTER 

NO. 

1 

1 

1 

1 

2 

1 

UNIT 
WEIGHT 
1.6 
.3 
2.  8 
7. 4 
4.1 
15.9 

UNIT 
POWER 
5.9 
. 0 
O.  0 
3.5 
1.0 
0.0 

DOTE 
FACTOR 
1.  0 0 
1.  0 0 
1.00 
1.0  0 
1.  00 
1.00 

D.E.  COST 
165834. 
116150  . 
77  256. 
1071594. 
397^32. 
0. 

T.E.  COST 
15851. 
1 451  9 . 
15984  . 
44  701 8 « 
153300  . 
0 . 

VEHICLE 
PROD.  COST 
19561. 
14120. 
12954. 
221001. 
164858. 
0. 

VEHICLE 
ENG.  COST 
38267. 
26802. 
17827. 
247276. 
154824. 
0. 

AUXILIARY  PROPULSION 

IOENT  TYPE 
834  THRUSTER 

NO. 

8 

UNIT 
WE  IGHT 

.7 

UNIT 

POWER 

. 1 

DDTE 

FACTOR 

.10 

D.E.  COST 
13754. 

T.E.  COST 
45762. 

VEHICLE 
PROD.  COST 
73292  . 

VEHICLE 
ENG.  COST 
63895. 

DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMD  OECOD+OISTR 

NO. 

1 

1 

UNIT 

WEIGHT 

8.9 

2.3 

UNIT 
POWER 
3.  0 
7.5 

DOTE 
FACTOR 
1.  00 
1.00 

D.E.  COST 
416809. 
1461546. 

T.E.  COST 
139061. 
47819. 

VEHICLE 
PROD.  COST 
135244. 
46506. 

VEHICLE 
ENG.  COST 
96181. 
337260, 

COMMUNICATIONS 

IDENT  TYPE 
103  BASEBND  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  CONO 
603  DIPLEXER 

NO. 

1 

1 

2 

1 

2 

1 

UNIT 

HEIGHT 

2.0 

8.4 
2.1 
3.9 

1.5 
3.1 

UNIT 

POWER 

.5 

0.0 

10.9 

6.3 

.9 

1.0 

DOTE 
FACT  OF 
1.00 
1.0  0 
1.0  0 
1.00 
1.0  0 
1.00 

D.E.  COST 
44  622. 
349517. 
152  <60, 
77256. 
20153. 
57409. 

T.E.  COST 
16117. 
137063. 
47779. 
24775. 
30796. 
15451. 

VEHICLE 
PROD.  COST 
27463. 
57712. 
106330 , 
30  443  . 
31712,, 

1 6 7 1 1 !» 

VEHICLE 
ENG.  COST 
10297. 
80653. 
59314, 
17  827. 

7851. 

13247, 

Og£-|//\ 


CC2-1-7  MARISAT 


ELECTRICAL  POWER 

IOENT  TYPE 
221  BATTERY 


UNIT  UNIT  DOTE 

NO.  WEIGHT  POWER  FACTOR  D.E.  COST 

2 2 5.3  0.0  ,10  27169. 


T.E.  COST 
23363. 


VEHICLE 
PROD.  COST 
81929. 


VEHICLE 
ENG.  COST 
46038. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  ECUIP  WEIGHT 


WEIGHT 

61.0 

43.5 
32.1 
15.  9 
6 6.3 

248.3 

66.6 

42.4 

140.2 

165.  0 


ODTE 
FACTOR 
1.00 
1.00 
1.00 
1.00 
1.0  0 
1.00 
1.  0 0 
1.00 


D.E.  COST 
680124. 
201217. 
511801. 
590016. 
881623. 
1437792. 
46  *474. 
61811, 


T.E.  COST 
1030  86. 
118373. 
115163. 
367568. 
501892. 
1179987. 
298965. 
34630. 


VEHICLE 
PROO.  COST 
200535. 
121951. 

89694. 

178750. 

325446. 

573861. 

290790. 

26968. 


VEHICLE 
ENG.  COST 
156942. 

46432. 
118101. 
136149. 
20  3 43  9. 
33177  8. 
107411. 
14263. 


TOTAL  SATELLITE  WEIGHT  999.9 


/£■£ -UK 


**  SATELLITE  SYSTEMS  COST  MODEL 

C-<Z-Z-/~  £~  JA}  ^#7-  c./* 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  ANO  CONTROL 

CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSION 
CONFIGURATION  - - HONOPROPELL ANT 

D^rnwc r rnl *tt  AN0  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTU) 


C DM HU Nt CATIONS 
CONFIGURATION 


UNIFIED  LINK— CO PHOM  ANTENNAS 


ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  - BODY  MJLNTED  SOLAR  ARRAY 
VEHICLE^SIUNG 

CONFIGURATION  - - CYLINDRICAL 

^information 

!mGDnu«l93ZISo  NUPBER  OF  QUAl  UNITS  - 0 

BOL  POWER  « 589*  ARRAY  AREA  *>  182-1  SQ  FT  BATT  CAP 


*■  36®  Afjp-MR 


SPACECRAFT  COST  MODEL 


CC2-1-8  AH  SAT  CP 
(MILLIONS  OF  1977  DOLLARS! 


DESIGN 

engineering 


3.1 
1 « 0 
4.0 

1.2 

3.9 

3.3 

1.3 


18  cO 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING  - 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

$61{J&?T,0N  UNIT,S» 

CONTRACTOR6?!!^0” 
TOTAL  SATELLITE 


AVERAGE  UNIT  COST  C Z SATELLITES) 

T03tltwMISk,-{SV#,rr**  *N0 


— DDT4-E 

TEST  AND 
EVALUATION 


2.5 

• 2 
1.4 
.4 
.3 
1.3 
• 6 

6,8 


TOTAL 

DDT*E 


5.6 
1.2 
5.4 

1.6 

4.2 
4,6 

2.3 


24.9 

17.7 


42,5 

0.0 

1.7 

1*9 

46.1 


RECURR ING— 

PRODUCTION  FAB  AND 
ENGINEERING  ASSEMBLY 


1.2 

• 4 

1.8 

• 6 
1.6 
2.8 

• 8 


9,3 


3.0 
.4 

3.5 
.9 
. 6 

2.0 

1.3 


11.7 


TOTAL 

RECURRING 


4.2 

.8 

5.3 
1.5 
2.2 
4.9 
2.2 


21.0 

15.0 


36,0 


48 

1.5 


38.4 


19^2 


84.5 


Vll-  ^■1a3 


CC2-1-B  AH  SAT  CP 


* ♦ * * assembly  descript  ions  * * * * 


STABILIZATION  AND  CONTRCL 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELECTRNCS 
,806  EARTH  SENSOR  ASSY 
1413  POWER  CONVERTER 

AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 


UNIT  UNIT  DDTE 

NO.  WEIGHT  POWER  FACTOR  D.E.  COST 

1 1.6  5.9  1.00  165834. 


1 

1 

2 

2 

1 


8 


.3 
15.9 


UNIT 


.0 

0.0 

3.5 

1.0 

0.0 


1.00 

1.00 

1.00 

1.00 

1.00 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE  — -N IT 

203  DIGITAL  TELEMETRY 
403  CQMMD  DECCD  + DISTR 


NO. 

1 

1 


a .9 

2.3 


COMMUNICATIONS 

IDENT  TYPE 
103  8ASEBND  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 

181  o?plek2rsig  ccno 


NO. 

1 

1 

2 
1 
2 
1 


UNIT 

1EIGH1 

2.0 

8.4 
2.1 
3.9 

1.5 
Bel 


UNIT 

DDTE 

POWER 

FACTOR 

• 1 

.10 

UNIT 

DDTE 

FQWER 

FACTOR 

3.0 

1.00 

7.5 

1.00 

UNIT 

POWER 

FA??OR 

.5 

1.00 

0.0 

1.00 

10.9 

1.00 

6,3 

1.00 

.9 

1.00 

1.0 

1.00 

165834  <. 
116150. 
77256. 
1192148. 
397432. 
0. 


> E.  COST 
13754. 


>.E.  COST 
523586. 
1794316. 


-E.  COST 
44622. 
349517. 
152260. 
77256. 
20153. 
57409. 


T.E.  COST 
15851. 
14519. 
15984. 
761291. 
153300. 

0 O 


T.E.  COST 
45762. 


T.E.  COST 
139061. 
47819. 


T.E.  COST 
„ 16117. 
137063. 
47779. 
24775. 
30796. 
1545  la 


VEHICLE 
PROD.  COST 
23116. 
16686. 
15309. 
470101. 
194019. 
0. 


VEHICLE 
PROD.  COST 
76302. 


„ VEHICLE 
PROD.  COST 
159823. 
54958. 


VEHICLE 
PROD.  COS' 
32454. 
68200. 
125654. 
35975. 
37476. 
19748. 


VEHICLE 
ENG.  COST 
33132. 
23206. 
15435. 
571540. 
190537. 
Go 


VEHICLE 
ENG.  COST 
72945, 


VEHICLE 
ENG.  COST 
104609. 
358492. 


VEHICLE 
ENG.  COST 
0915. 
69831. 
72997. 
15435. 

9662. 

11470. 


v//-  3 


CC2-1-8  AM  SAT  CP 


ELECTRICAL  POWER 

IOENT  TYPE- 
236  BATTERY 


UNIT  UNIT  DOTE 

NO*  WEIGHT  POWER  FACTOR 
2 40*3  0*0  *10 


°-HrlaolT. 


VEHICLE 
PROD*  COST 
119151. 


VEHICLE 
ENG.  COST 
73161* 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


* 

ODTE 

VEHICLE. 

VEHICLE 

NAME 

WEIGHT 

FACTOR 

O.E.  COST 

T.E.  COST 

PROD,  COST 

ENG.  COST 

SOLAR  ARRAY 

89.5 

1.00 

889705. 

167019, 

337975. 

177757 . 

WIRING  HARNESS 

56*8 

1*00 

252298. 

168622. 

180700. 

50607. 

THERMAL  CONTROL 

62*9 

1*00 

586960. 

160188. 

125596. 

117267. 

POWER  CONVERTERS 

15*9 

1.00 

590016. 

367568. 

211266. 

117661. 

PROPULSION  FEED  SYS 

68.3 

1.00 

881623. 

501892. 

386593. 

17  6162 . 

STRUCTURE  * 

398.5 

1.00 

1683618, 

1766051. 

1013825. 

336375* 

POWER  CONTROL  UNITS 

77.6 

1.00 

582617. 

326931. 

375786. 

116603. 

SATELLITE  ADAPTER 

62.2 

1.00 

128616. 

65960. 

39878* 

2 5657. 

PROPELLANT  WEIGHT 

160.2 

MISSION  EQUIP  WEIGHT 

250*0 

TOTAL  SATELLITE  WEIGHT  I359.B 


* t 


VII-  ^3 -3  S’ 


**  SATELLITE  SYSTEMS  COST  MODEL 
CLCA-  /-? 


SUBSYSTEM  CONFIGURATIONS 


STrnwc?rftn9^AN0  CONTR  CL 

CONFIGURATION  - - SPIN  CONTROL 


auxiliary  propulsion 

CONFIGURATION  - - 


HONCPROPELLANT 


DAJA  ..Pressing 

CONFIGURATION 

C OH MUNI CATIONS 
CONFIGURATION 


AND  INSTRUMENTATION 
SPECIAL  PURPOSE  PROCESSOR  (OTUI 

• “ UNIFIED  LINK-COPHON  ANTENNAS 


ELECTRICAL-  POWER 

CONFIGURATION  - - SHUNT  - BOOY  HOLNTEO  SOLAR  ARRAY 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 


HIAP^yNE0VS  ™fcrhaticn 

tSeGP§Hi«l2S225e. 


BATT  CAP  «>  30®  AHP-HR 


SPACECRAFT  COST  MODEL 


CC2—1—9  SBS-l 

CHILLI CMS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


DDT  + E 

TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


- — — RECURRING— 

PRODUCTION  AND 

ENGINEERING  ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
• ELECTRICALPQWER 
s COMMUNICATIONS  ' 

DATA  HANDLING  ~„nn. 

— STABILITY  AND  CONTROL 

— AUXILIARY  PROPULSION 


oi 


SPACECRAFT 
MISSION  EQUIPMENT 

QUALIFICATION  UNITES) 

launchgsite  SUPPORT 
CONTRACTOR  FEE 

TOTAL  SATELLITE 


2.6X 
• 9 v 
3.7 
1*2 

3.5 
3.3 

1.5 


17*0 


2.1 

.2 

1.3 

• A 

• 3 
1.3 

.8 


6.3 


A. 9 
1.1 
5.0 
1.6 
3.8 
A. 6 
2.3 


23.3 

14.8 


36.1 

0.0 

1.6 

1.7 

\ 

41*4 


2.0 

.7 

2.8 

1.0 

2.5 

4.2 

1.4 


14.6 


3.5 
.5 

4.5 
1.3 

.9 

2.9 

1.9 


19.3 


5.5 

1.1 

7.4 

2.3 

3.4 
7.1 
3.3 


30.0 

17.2 


47.1 

1.2 

2.2 

50.5 


AVERAGE  UNIT  COST  « 3 SATELLITES) 

TOTAL  SATELLITE  DO T*E  AND 
RECURRING  COST 


lfteB 

91.9 


Lzt-i  >r\ 


CC2-1-9  SBS-1 


* * 9 * ASSEMBLY  DESCRIPTIONS  <!■  * $ 4> 


STABILIZATION  AND  CONTROL 

IDENT  TYPE*  , Ml 

203  driver  ASSY  ] 

303  SUN  SENSOR  i 

403  NUTATION  DAHPER 
603  CONTROL  ELECTRNCS 
806  EARTH  SENSOR  ASSY 
1413  POWER  CONVERTER 

AUXILIARY  PROPULSION 

IDENT  TYPE  N0, 

034  THRUSTER  8 


UNIT  UNIT 


1 

2 

2 

1 


2 .8 
7,4 
4.1 
15.9 


0.0 

3.5 

L.O 

0.0 


UNIT  UNIT 


.7 


.1 


DATA  PROCESSING  AND  INSTRUMENTATION 

Type  ...  ..UNITl  UNIT 


IDENT  .... 

203  DIGITAL  TELEMETRY 
403  COHMD  DECOD+DISTR 

COMMUNICATIONS 

IDENT  TYPE 
103  BASEBND  ASSY  UNIT 
202  ANTENNA 

m iggioii™ 

283  SKim*1'  C,,MD 


1 

1 


NO. 

1 

1 

2 

1 

i. 


8.9 

2.3 


UNIT 

WEIGHT 

2.0 

8.4 
2.1 
3.9 

1.5 
3.1 


3.0 

7.5 


PuWEI 

.5 

0.0 

10.9 

6:i 

1.0 


DDTE 

FACTOR 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

D.E.  COST 
165834. 
116150. 
77256. 
1192148. 
397432. 
0. 

T.E.  COST 
15851. 
14519. 
15984. 
761291. 
153300. 
0 « 

VEHICLE 
PROD,  COST 
21734. 
15689. 
14394. 
442003. 
183175. 
0. 

i^SkSt 

38901. 

27247. 

18123. 

550190. 

183419. 

0. 

DOTE 
FACTOR 
• 10 

O.E.  COST 
13754. 

T.E.  COST 
45762. 

VEHICLE 
PROD.  COST 
75437. 

VEHICLE 
ENG.  CCST 
70238. 

DDTE 

FACTOR 

1.00 

1.00 

D.E.  COST 
467158. 
1619411. 

T.E.  COST 
139061. 
47819. 

VEHICLE 
PROD.  COST 
150270, 
51673. 

vehicle 

ENG.  COST 
109586. 
379882. 

DDTE 

FACTOR 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

D.E.  COST 
44622. 
349517. 
152260. 
77256. 
20153. 
57409. 

T.E.  COST 
16117. 
137063. 
47779. 
24775. 
30796. 
15451. 

VEHICLE 
PROD,  COST 
30515. 
64124, 
U8144, 
33825. 
35236. 
18568. 

■» 
81990. 
70270. 
1812  3. 

9301. 
13467.  • 

•'/.  Y 


fe -UK 


CC2-1-9  SBS-l 


ELECTRICAL'  POWER 

I0ENT  TYPE 
227  BATTERY 


UNIT  UNIT  DOTE 

NO*  WEIGHT  POWER  FACTOR  O*  E*  COST 
2 30*4  0.0  .10  32587. 


T.E.  COST 
26634. 


EQUIPMENTS  USING  CCST  ESTIMATING  RELATIONSHIPS 


„ NAME 
SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

WEIGHT 

74.1 

51.2 

36.9 

15.9 

68.3 
315.4 

75.0 

51*3 

DOTE 

FACTOR 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

D.E.  COST 
779517. 
231040. 
554382. 
590016. 
881623. 
1554472. 
521654. 
109010. 

T.E.  COST 
12  34  35. 
135917. 
126575. 
367568. 
501892, 
1446037. 
320478* 
39838. 

PROPELLANT  WEIGHT 

14C.2 

MISSION  EQUIP  WEIGHT 

200.0 

VEHICLE 
PROD.  COST 
96132. 


eXTOIt 

60703. 


VEHICLE 
PROD.  COST 
266  798. 
155584. 
108125* 
198620. 
361606. 
781385. 
346349* 
33498. 


VEHICLE 
ENG.  COST 
182860. 

54197* 

130047* 

138406. 

206612* 

364649. 

122370* 

25573* 


TOTAL  SATELLITE  WEIGHT  1162*4 


**  SATELLITE  SYSTEMS  COST  HODEL  ** 

dc^-  /-/£> 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  HASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 
CONFIGURATION  - - HCNCPROPELLANT 

CAX*  P?OC|SSING  AND  INSTRUMENTATION 
CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  <OTUJ 


COMMUNICATIONS 
CONFIGURATION  - ~ 


UN1FIEO  LINK-COMMON  ANTENNAS 


ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
VEHICLE  SIZING 

.CONFIGURATION  - - CYLINDRICAL 

MISCELLANEOUS  INFORMATI CN 

&£PG§£.4fBl93?3*  NUMBER  OF  QUAL  UNITS  ■ 0 

BOL  POWER  ■ 1908*  ARRAY  AREA  « 150,0  SQ  FT  8 ATT  ' C AP  aPOrti  . AMP4»mb 


; » o 
;q  ft 


BAIT  ‘CAP1  fflZODi  ■ AHP*»HR 


:?  f 


SPACECRAFT  COST  MODEL 


CC2-1-IO  SBS-2 
(KXLLIONS  OF  19TT  DOLLARS) 


SUBSYSTEM  COST 


4 


STRUCTURE 
THERM  AL^CGNTROl,, 

ELECT  RIC  Af  — 

COMMUMC A‘  _ 

DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


AL  POWER 
TICNS 


os 

O- 


SPACECRAFT 
MISSION  60UIPMENT 


ATEL  LITE 

g mmi1™ 
mcx cHVi 


UNITtSK 
j^PPORT"  - 


TOTAL  SATELLITE 


„ design 
Engineering 


7.7 

2.1 

4.5 

1.4 

9.6 
4*7 

2.4 


32*  3 


AVERAGE  UNIT  COST  ( 9SATHLITES) 

•"ftMHftW"4'  AN0 


-Dom — 

TEST  AND 
EVALUATION 


2.6 

.3 

1.5 

.5 

.3 

2.4 

1.4 


8.9 


TOTAL 
DDT  *6 


10.3 

2.4 

6.0 

1.9 

9.8 
7.0 

3.8 


41.2 

52.9 


94.1 

0.0 

2.61 

3.1 

99.8, 


PRODUCTION  RECFABXANb 
ENGINEERING  ASSEMBLY 


14.7 
3.9 

11.7 
3.6 

29.3 

16.4 

6.8 


86.3 


12.7 

2.1 

17.4 

5.0 

3.9 

13.6 

9.3 


64.0 


TOTAL.  . 
RECURRING 


27.4 

6.O., 

29.0 
8.7 

33.2 

30.0, 

16.0 


tifti 

344*1 

itr 

• ' *f 

360;  4 
-40»0r 
46d*J>- 


!-h%-  HA 


CC2-1-10  SBS^2 


ASSEMBLY  DESCRIPTIONS  $ * 


STABILIZATION  AND  CONTRCL 


I CENT  TYPE 
1303  REACTION 
1601  VALVE  DR 


ON  ; WHEEL 
DRIVER  ASSY 


1815  EARTH  SENSOR 
2203  CONTROL  ELECTRNCS 


AUXILIARY  PROPULSION 

I CENT  TYPE 
818  THRUSTER 
834  THRUSTER 


pffil*  fTOr 

5.1  .3  1.00 

1.6  1.0  1.00 

15.4  15.6  1.00 

7.1  62.0  1.00 


O.E.  COST 
111435. 
67552. 
1304769. 
1271747. 


UNIT  UNI 
NO.  WEIGHT  P0W6 
18  .4  0.0 

8 .7  .1 


UNIT  DOTE 

0W6R  FACTOR  O.E«  COST 


CATA  PROCESSING  AND  INSTRUMENTATION 
I DENT  TYPE  NO.  W^linT  POW 

r\  ir  /'t  v a i «.u  r M ^ * 9 


203  DIGITAL  TELEMETRY 
403  COFHO  DECOD+OISTR 


COMMON ICATIONS 
IDENT  TYPE 


106  BASEBNO 
202  ANTENNA 


202  ANT 
327  TRA 
401  REC 


ASSY  UNIT 


TRANSMITTER 

RECEIVER 


SS»SI6  C0N0 


"UNIT 

WEIGHT 

2.0 

5.4 

4.7 

3.9 

1*5 


14248. 

13754. 


fHTB.  d.  E.  COST 


UNIT 

POWER 

0.0 

0.0 

18.0 

6.3 


DOTE 

FACTOR 

1:88 

1.00 

1.00 


1476726. 

4142578. 


D.E.  COST 

«mh: 

272957® 

85947. 

24229. 


1:88  ill!? 


t. E.  COST 
68611. 
72567® 
„ 503376. 
1058460. 


T.E.  COST 
70110. 
45762. 


TiE.  COST 

*»K4: 


T.E.  COST 

iimii 

8iK: 


33325. 

38960. 

481236® 

512047. 


VEHICLE 
PROD.  COST 
101729. 
71602. 


,„iM§r 

228889. 

78708® 


65552® 

54262® 

‘MU: 


90926. 

59228. 


elK'ftS- 


92885. 

29247. 


CC2-1-10  SBS-2 


ELECTRICAL  POWER 

I CENT  TYPE 
269  BATTERY 


“ UNIT  UNIT  DDTE 

NO.  WEIGHT  POWER  FACTOR  O.E.  COST 
6 71*3  Oo  0 .10  152945. 


EOUXPNENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


- • NAME 
SOLAR  ARRAY 
WIRING  HARNESS 

FEE0  STS 

sens  88h°mwm- 

SATELLITE  ADAPTER 
PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


WEIGHT 

104.4 

140. 4 
99.7 

0.0 

147.7 

307.5 
162.0 

17.3 

110.4 

704.0 

1000.0 


DOTE 

FACTOR 

1.00 

1.00 

1.00 

0.00 

1.00 

loOO 

1.0$ 

1.00 

1.00 


O.E.  COST 
776801. . 
543492. 
1206763. 

nimt: 

t 1158708. 
690177. 
209132. 


T.E.  COST 
81142. 


um:, 

§19727;; 

248324., 

v.  0« 

,905430# 

1415192. 

502868. 

330536. 

105042. 


„ VEHICLE 

fR???9§?r 


VEHICLE 
PROO.  COST 
310117. 
309705. 
163655. 
0. 

552023. 

647111. 

459883. 

“ 302282. 
44382. 


VEHICLE 
ENG,  COST 
240243. 


VEHICLE 
ENG.  COST 
164227. 
. 114902. 
255128. 

??!???: 

mini 

44214. 


f - 

tfi  TOTAL  SATELLITE  WEIGHT  3227.1 

H 


C 1 


VI  Ir  343 


#+  SATELLITE  SYSTEMS  COST  MODEL  ** 
C.C.2.'  hff  f6t-C- 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL  . 
CONFIGURATION  DUAL  SPIN 

auxiliary  propulsion 

CONFIGURATION  - - MONO® RQPELL ANT 


DATA  PROCESSING  AND 
CONFIGURATION  - - 

COMMUNICATIONS 

CONFIGURATION  - - 

ELECTRICAL  POWER 
CONFIGURATION  - - 

VEHICLE  SIZING 

CONFIGURATION  - - 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  (DTUi 


UNIFIED  LINK-COMMON  ANTENNAS 
SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 
CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  “ 19323* 
BOL  POWER  « 1192. 


NUMBER  OF  QUAL  UNITS  * 0 
ARRAY  AREA  « 368.5  SQ  FT 


BAIT  CAP  « ?2.  AHP-HR 


VI  I- 344 


SPACECRAFT  COST  MODEL 


CC2-L-11  PBIC  S VC  E 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


STRUCTURE 

KiJWicWm 

OA?AUHANDLING^ 

, STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

<'  i 11  > 

SPACECRAFT 
MISSION  EQUIPMENT 

i 

• |yp^j[pTI0N  unit <s > 

G5E  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FES 

TOTAL  SATELLITE 


OEJ 

ENGlNf 


:gn 

;ring 


A. 7 
1 * A 
5.9 
• 8 
6*  6 
5,1 
1,6 


26*1 


AVERAGE  UNIT  COST  ( 2 SATELLITES) 

! TDMI!i!:45iTOBTt6  4HD 


— DDT+E 

T E3  T AND 
EVALUATION 

S 

581^ 

PRODUCTION 

engineering 

-RECURRING 

FAB  AND  - 
ASSEMBLY 

TOTAL  , 
RECURRING 

2.0 

6.7 

1.9 

2.3 

A, 2 

© 7 

1.7 

1*8 

7.5 

• 6 

2.7 

.6 

A. 6 

1 .2 
7. A 

♦ 3 

• 4 

1 © 1 
7.1 

.6 

5.5 

ll! 

1.6 

7.0 

1 • 7 
.8  ' 

6.9 

3.5 

2.1 

5.6 

2 . A 

.9 

1,  A 

2.3 

T.  3 

33. A 
37.5 

15.7 

13,5 

29.2 

33.5 

70,9 

0,0 

2,2 

2,5 

75.6 


62. T 


I«0 

2.1 


65  * d 
32.9 
1AI.A 


CC2-1-11  PBLC  svce 


* * * * ASSEMBLY  DESCRIPTIONS  * * * 6 


STABILIZATION  AND  CONTROL 

ID6NT  TYPE  , NO. 

101  DSSPIN  BEARING  1 

203  VALVE  DRIVER  ASSY  1 

303  SUN  SENSOR  2 

403  NUTATION  DAMPER  2 

503  GIM8AL  ELECTRONCS  2 

603  CUNTROL  ELECTP.NCS  2 

703  BIAXIAL  DRIVE  2 

806  EARTH  SENSOR  ASSY  2 

1413  POWER  CONVERTER  1 


UNIT  UNIT 
WEIGHT  POWER 
73.8  6.7 


1.6 

.3 

2.8 

6.3 

7.4 
14  .3 

4.1 

15.9 


5 ,9 

.0 

0.0 
31.6 
3.5 
28  .0 
1 .0 
0.0 


DDTE 
FACTOR 
1.00 
1.00 
1.00 
1 .00 
1.00 
1 .00 
1.00 
1.00 
1 .00 


D.E.  COST 
1314817. 
165834. 
129217. 
05947. 
0. 

1192148, 

0. 

132477. 

0 « 


>E . COST 
278921. 
15851. 
14519. 
27173. 
0*. 

761291. 

0. 

153300. 

0. 


VEHICLE 
PROD*  COST 
216006. 
23116. 
30036. 
27556. 
0. 

235050.: 

0. 

194819. 

0. 


VEHICLE 
ENG.  COST 
262691.. 
33132.: 
61949. 
41205. 

0 e i 

571540. 

4 0. 
63512. 
0, 


AUXILIARY  PROPULSION 

IDENT  TYPE 
829  THRUSTER 
834  THRUSTER 


v,«  unit  ddte 

NO.  WEIGHT  POWER  FACTOR 

6 .6  0.0  .10 

2 .7  .1  .10 


E.  COST 
11814, 
10283.: 


T.E  * COST 
33143. t 
14762.1 


VEHICLE 
PROD.  COST 
55765. 
23550. 


aKITOfr 

5449  6,, 
27842,i 


DATA  PROCESSING  AND 

IDENT  TY®  E 
203  DIGITAL  TELEMETRY 
406  COMHD  DECOD+DISTR 


INSTRUMENTATION 

UNIT  UNIT  DOTE 

NO,  WEIGHT  POWER  FACTOR 

1 8.9  3.0  I. 00 

2 11,0  5.5  1.00 


).E.  COST 
917335, 
2971262, 


T.E.  COST 
139061.: 
184082, 


VEHICLE 
PROD.  COST 
159823, 
380820.  . 


VEHICLE 
ENG.  COST 
183277.1 
1424483, 


COMMUNICATIONS 

IDENT  TYPE  NO, 

103  BAS  EH ND  ASSY  UNIT  1 

206  ANTENNA  1 ' 

336  TRANSMITTER  2 

401  RECEIVER  2 ' 

503  COMMAND  S IG  CDNO  . 3 ' 

618  DIPLEXER  2 : 


UNIT 

WEIGHT 

2,0 

1.5 

2.5 
3 ;9 

■■  1,5 

1.5 


UNIT 

POWER 

.5 

0.0 

70.0 

6.3 

.9 

0.0 


DDTE 
FACTOR 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00 


D.E.  COST 
44622. 

‘ 86846. 
172710. 
85947, 

22191.. 

38973.. 


T.E,  COST 
16117. 
43556. 

55025.. 
42118. 

43476.. 
17662, 


VEHICLE 
PROD.  COST 
32454. 
19978. 
139708. 
64756, 
52854. 
21769, 


VEHICLE 
ENG.  COST 
8915.1 

17351.. 
62  80  O.t 
41205,1 

15362.. 
18684, 


CCZ-i-11  PBLC  SVCE 


ELECTRICAL  POWER 

IDENT  TYP  E 
263  BATTERY 


UNIT 

NO.  WEIGHT 
2 63.2 


UNIT 

POWER 

0.0 


DOTE 

FACTOR 

,10 


0. E • COST 
66515. 


t.E,  COST 
45190. 


VEHICLE 
ROO,  COST 
164980. 


VEHICLE 
ENG.  COST 
128677, 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


*< 


NAME  WEIGHT 

SOLAR  ARRAY  181.1 

WIRING  HARNESS  117.6 

THERMAL  CONTROL  113.0 

POKER  CONVERTERS  15.9 

PROPULSION  FEED  SYS  ?5.1 

STRUCTURE  652.7 

POKER  CONTROL  UNITS  A3. 7 

SATELLITE  ADAPTER  105.5 

PROPELLANT  WEIGHT  194.4 

MISSION  EQUIP  WEIGHT  600.0 


ODTE 
FACTOR 
1.00 
1.00 
1 .00’ 
I .00 
1.00 
1.00 
1 .00 
1,00 


0, E * COST 
1457227, 
467661* 
815116. 
590016, 
939807. 
2567161. 
880009, 
201215.- 


T.E.  COST 
282370. 
275117. 
270323* 
367563. 
539689. 
1341602 • 
233652. 
79598, 


VEHICLE 
PROD,  COST 
649L27. 
334946* 
221325. 
211246. 
413555. 
771037. 
268566, 
54  321. 


VEHICLE. 
ENG.  COST 
291144. 

93435* 

162954, 

117881. 

187767. 

512901. 

175820. 

40201, 


< 


TOTAL  SATELLITE  WEIGHT  2425.8 


4 

**  SATELLITE  SYSTEMS  COST  MODEL  ** 

C-C-Z,~h/£_  X/fWV 


u> 

-vl 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  FROPULSICN 

CONFIGURATION  - - MONOPRCPELLANT 


DATA  PROCESSING  ANO 
C ONFIGURAT  JON  - - 

COMMUNICATIO  NS 

CONFIGURATION  - - 

ELECTRICAL  POWER 
CONFIGURATION  - - 

VEHICLE  SIZING 
CONFIGURATION  - 


INSTRUMENTATION 

- SPECIAL  PURPOSE  PROCESSOR  (DTU ) 

- UNIFIED  LINK-COMMON  ANTENNAS 

- SHUNT  ANO  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

- CYLINDRICAL 


' MISCELLANEOUS  INFORMATION 


APOGEE  = 19323, 
BOL  POWER  = 1908. 


NUMBER  OF  QUAL  UNITS  = 0 
ARRAY  AREA  = 150.0  SQ  FT 


BATT  CAP  *200.  AMP-HR 


■ 'S/r?H//v 


SPACECRAFT  COST  MODEL 


CC2-  1-12  IMG  E XMSN 
(MILLIONS  OF  1977  OOLLARSI 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


--OOTfE 

TEST  ANO 
EVALUATION 


TOTAL 
OOT  + E 


PRODUCTION 

ENGINEERING 


RECURRING- 
FAD  AND 
ASSEMBLY 


TOTAL 

RECURRING 


KWIlj: 


STRUCTURE 
’THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


7.7 

2.1 

4.5 

1.4 

9.6 

4.7 

2.4 


•'SPACECRAFT 
MISSION  EQUIPMENT 


32.3 


SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  ( AGE  ) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


AVERAGE  UNIT  COST  ( 6.  SATELLITES) 


‘TOTAL  SATELLITE  OOTfE  ANO 
RECURRING  COST 


2.6 

10.3 

.3 

2.4 

1.5 

6.0 

.5 

1.9 

. 3 

9.8 

2 . 4 

7.0 

1.4 

3.8 

8.9 

41.2 

57.  0 

98.9 

0.0 

2.  6 

3.1 

104.6 

10.7 

9.0 

19.7 

2.8 

1.5 

4.3 

8.5 

12.2 

20.7 

2.7 

3.6 

6.3 

22.3 

2.8 

25*1 

12.6 

9.7 

22.3 

4.9 

6.5 

11.4 

64.6 

45.2 

109*  8 

136.1 

246.0 

..  3.6 
7.9 

257.5 

..42*9 

362*1 


bH-tts 


CC2-3-12  IMGE  XMSN 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  , NO 
1303  P.EACTION'WHEEL  2 
1601  VALVE  [RIVER  ASSY  3 
1815  EARTH  SENSOR  2 
2203  CONTROL  ELEC  TRNCS  3 


AUXILIARY  PROPULSION 

IOENT  TYPE 
818  THRUSTER 
834  THRUSTER 


NO, 

18 

8 


UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG.  COST 

5. 1 

o 3 

1.0  0 

111435. 

68611. 

35443. 

43411. 

1.6 

1 . 0 

1.00 

67552. 

72567. 

41437. 

34481. 

15.4 

15.6 

1.  00 

1 30  A 7£g, 

503376. 

511828, 

508286. 

7.  1 

6 2.0 

1 .00 

1271  747. 

1058460. 

544597. 

649148. 

UNIT 
WE IGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG.  COST 

. 4 

0.0 

. 1 0 

14248. 

7011  0 . 

104131 . 

98090 . 

• 7 

• 1 

0 1.  0 

13754. 

45762. 

73292. 

63895. 

DATA  PROCESSING  AND 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMO  DECOD+DISTR 


INSTRUMENTATION 

UNIT  UNIT  DDTE 
NO,  WEIGHT  POWER  FACTOR  O.E.  COST 
2 8.9  3.0  1.00  1476726. 

2 2.3  7.5  1.  00  4142578. 


T.E,  COST 
139061. 
47019. 


VEHICLE 
PROD.  COST 
243439. 
83711, 


VEHICLE 
ENG.  COST 
575273. 
1613782. 


COMMUNICATIONS 


IOENT  TYPE 

NO. 

UNIT 

WEIGHT 

106 

8ASEBN0  ASSY  UNIT 

3 

2.0 

202 

ANTENNA 

1 

8.4 

327 

TRANSMITTER 

2 

4.7 

401 

RECEIVER 

2 

3.9 

503 

COMMANC  SIG  COND 

4 

1.5 

605 

DIPLEXER 

2 

.7 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST" 

t.E.  COST 

0.  0 

1.  00 

54662* 

38681 , 

0 . 0 

1.  00 

349  517. 

137063  . 

18.0 

1.  00 

272957.  . 

90576, 

6.3 

1.00 

8 5 «4  7. 

42118. 

.9 

1.  00 

24229. ; 

56157, 

.3 

1.00 

13337. 

5661'. 

VEHICLE^ 
PROD.  COST 
69719. 
57712. 
173485. 
54797. 
57082, 
6995. 


. VEHICLE 
ENG.  COST 
27902. 
80653. 
106333. 
33482. 
14824. 
5195, 


CC2-1-12  IMG  E XMSN 


ELECTRICAL  POWER 

IOENT  TYPE  • 

269  BATTERY 


NO. 


UNIT 

WEIGHT 

71.3 


UNIT 
POWER 
0.  0 


DOTE 

FACTOR 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEEO  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  VEIGHT 


WEIGHT 
104.  A 

140.4 
99.  7 

0.0 
147.7 
20  7. 5 
162.  0 
17.  3 

110.4 

704.  0 


DOTE 
FACTOR 
1.  DO 
1.  00 
1.  00 
0.00 
1.  00 
1.  00 
1.00 
1.  00 
1.  0 0 


D.E.  COST 
152945. 


O.E.  COST 
776801. 
543492. 
120  6763. 

0. 

1380189. 

3656064. 

1158788. 

690177. 

209132, 


T.E.  COST 
81142. 


T.E.  COST 
169552. 
319727. 
248324. 

0. 

905430. 

1415192. 

502868. 

330536. 

105042. 


VEHICLE 
PROD.  COST 
284549. 


VEHICLE 
PROO.  COST 
329031. 
329393. 
174058. 

0 . 

587114. 

688248. 

489117. 

321498. 

47204. 


VEHICLE 
ENG.  COST 
259170  . 


VEHICLE 
ENG.  COST 
179251. 
125414. 
278467, 
0 • 

318486. 

843657, 

267397. 

159262. 

48258. 


MISSION  E tUIP  HEIGHT  1000.0 


TOTAL  SATELLITE  HEIGHT  322t.  1 


ise- 1 ik 


**  SATELLI TE  SYSTEMS  COST  MODEL  ** 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  ANO  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 

AUXILIARY  PROPULSION 
CONFIGURATION  - - NONOPRCPELLANT 


OAJA  PROCESSING  ANO 
CONFIGURATION  - - 

COMMUNICATIONS 
CONFIGURATION 

ELECTRICAL  POWER 
CONFIGURATION  - - 

VEHICLE  SIZING 
CONFIGURATION  - 

MISCELLANEOUS  INFORMATION 

A Dnrcc  ~ 4 ri'Yo  ■»  » i . - « 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  IDTUI 
UNIFIED  LINK-COMMON  ANTENNAS 
SHUNT  • BODY  MOUNTED  SOLAR  ARRAY 
CYLINDRICAL 


APOGEE  * 19323 • 
BOL  POWER  « 64<j. 


NUMBER  OF  QUAL  UNITS  * 0 
ARRAY  AREA  = 199.0  SQ  FT 


BATT  CAP.b.LO*  AMP-HR 


SPACECRAFT  COST  MODEL 


CC2-1-13  HC¥F  BCST 
J MILLIONS  OF  1977  DOLLARS! 


- SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 

&Sffifii8ftiS8iER 

OAT  A HANDLING 

stability  aw  ccntrol 

AUXILIARY  PROPULSION 


V>J 

0\ 

V 


SPACECRAFT 
MISSION  EQUIPMENT 


satellite 

Qualification  unitisi 

GSE  ( AGE ) 

LAUNCH  SITE  SUPfORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


DESIGN 
ENGINEERI  NG 

—•“«-OOT^E— 
TEST  ANO 
EVALUATION 

TOTAL 

OOT+E 

PRODUCTION*” 

ENGINEERING 

RECURRING-  — 
FAB  AND 
ASSEMBLY 

. TOTAL 
RECURRING 

3.2  ■- 
1.0 

4.2 

1.2 

4.1  - 

3.3 

1.6 

2.6 
.2 
1.4 
. 4 

• 3 
1.3 

• 6 

5.8 
1.2 
6.6 
1.6 
4.  4 
4.6 
2.4 

0.0 
0.0 
• 1 
• 1 
0.0 
1.1 
• 1 

1.8 

.2 

2.0 

• 5 

• 3 
1.1 

.7 

1.8 

.2 

.3 

2.2 

.9 

10.6 

7.1 

25.7 

19.1 

1.5 

6.7 

8*2 

9.2 

44.7 

0.0 

17.4 

1.7 

1.9 

• 4 
.6 

48*4 

18*4 

- - AVERAGE  UNIT  COST  « 1 SATEILITES!- 

TOTAL  SATELLITE  OOT+E  ANO 
RECURRING  COST 


10#4  > ■ 


68.8  ~ 


MHi/\ 


CCZ-l^iS  HCVF  BCST 


* * * ® ASSEMBLY  DESCRIPTIONS  * * * 9 


- STABILIZATION  AND  CONTROL 

I DENT  TYPE  _ N( 

203  VALVE  DRIVER  ASSY  i 

303  SUN  SENSOR  j 

403  NUTATION  DAMPER  j 

603  CONTROL  ELECTRNCS  '< 

806  EARTH  SENSOR  ASSY  \ 

AUXILIARY  PROPULSION 

I DENT  TYPE  NC 

834  THRUSTER  fi 


DATA  PROCESSING  AND  INSTRUMENTATION 
mcMT  T Mac  * - UNIT  UNIT  DOTE 

jjjj|  COUIT*L  TaENETR''  }*  .E?-9T  P““oR  F^'5SP  Dii83?7l 
UDU  1 12.3  7.5  1.00  1870458. 


UNIT 

HEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

1.6 

5.9 

1.00 

165834. 

. 3 

. 0 

1.  00 

116150. 

2.8 

0.0 

1.00 

77256. 

7*  4 

3.5 

1.00 

1192148. 

4.1 

1.0 

1.0  0 

357432. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 
FACT  OR 

D.E.  COST 

a 7 

• 1 

.10 

13754. 

COMMUNICAT IONS 

IDENT  TYPE 
103  BASEBND  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  CONO 
603  DIPLEXER 


JOi 

UNIT 
WE IGHT 

UNIT 

POWER 

DOTE 

FACTOR 

O.  E.  COST 

1 

2.0 

• 5 

1.00 

44622. 

1 

8.4 

0.  C 

1.  00 

349517. 

2 -- 

■ 2#  1 

10.9 

1.00 

152260. 

1 

3®9 

6.3 

1.00 

77256. 

3 

,.9 

1.00 

22191. 

1 

Oo  1 

1 0 C 

i.  00 

5740  9. 

T.E.  COST 
15851. 
14519. 
15984. 
761291. 
153300. 


T.E.  COST 
45762. 


T.E.  COST 
139061. 
47819. 


r.E.  COST 
16117. 
137063. 
47779. 
24775. 
43476. 
15451. 


VEHICLE 
PROD.  COST 
25685. 
18541. 
17010. 
522333. 
216465. 


VEHICLE 
PROO.  COST 
77273. 


VEHICLE 
PROD.  COST 
177581. 
61065. 


VEHICLE 
PROO.  COST 
36060. 
75778. 
139615. 
3997^. 
58726. 
2194/2. 


-MIA 


CC2-1-13  HCVF  BCST 


ELECTRICAL  POWER 

IDENT  TYPE 
239  BATTERY 


UNIT ■ UNIT  DOTE 
NO*  WEIGHT  POWER  FACTO*  0*E.  COST 
2 43.0  0.0  .10  41198. 


T •£•  COST 
34199, 


VEHICLE 
PROD.  COST 
126443. 


VEHICLE 

ENG,  COST 
03130. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 

v 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  HEIGHT 


HEIGHT 
98.  0 

60.3 

45.9 

15.9 

72.4 
42  6.7 

77.6 

66.3 

145*0 

270.0 


ODTE 
FACT  OF 

O.E.  COST 

T.E . COST 

VEHICLE 

PROO.  COST 

1.00 

946  766. 

15990  4. 

408441. 

1.00 

265421. 

156143. 

211220. 

1.00 

603804. 

146762. 

145177. 

1.00 

590016. 

36756  6. 

234718. 

1.00 

914905. 

524782. 

446813. 

1.0  0 

1747699. 

1069611. 

11938  77. 

1.00 

6138  52. 

326931. 

417537. 

1.00 

1355  76.  - 

48590. 

45994. 

VEHICLE 
ENG,  COST 


TOTAL  SATELLITE  HEIGHT  1438.9 


OOOOqoOO 


JSB-I\h 


**  SATELLITE 


SYSTEMS  COST  MODEL  ** 

j GC  3~  /-  3 j - Y 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  MON CPROP EL L ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( DTU  ) 

COMMUNICATIONS  „ 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING  . 

CONFIGURATION  CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  « 19323,  NUMBER  OF  CUAL  UNITS  * 0 
BOL  POWER  » 4C9  • APRAY  AREA  =*  127.0  SQ  FT 


BATT  CAP  * 2A.  AHP-HR 


-li  N 


SPACECRAFT  COST  MODEL 


CC2-1-14  OTHER  US  y C.CL3-/~3j  - ^ 
( M ILL  I OSS  OF  1977  DOLLARS  ) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


— DOT+E 

TEST  AND 
EVALUATION 


TOTAL 

DDUE 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

UNITISI 

GS c ( AGE  ) 

CONTRACTOR  FEE 


TCTAL  SATELLITE 


2.7 

.9 

3.4 
1.2 
3 .4 
3.1 

1.5 


16.2 


1.7 

.2 

1.3 

.4 

.3 

.9 

.8 


5.5 


4.4 

1.0 

4.7 

1.6 

3.7 
4.0 
2.3 


21.7 

14.8 

36.4 

0.0 

1.6 

1.6 

39.6 


AVERAGE  UNIT  COST  C 7 SATELLITES) 


total  satellite  ddt+e  and 

RECURRING  COST 


PRODUCTION 

ENGINEERING 


-RECURRING- 
FAB  AND 
ASSEM8LY 


TOTAL 

RECURRING 


4.3 

1.4 
5.8 
2.2 
5.3 
5.6 
3.1 


6.0 

. 9 

8.7 

2.6 

1.8 
4.2 
3.9 


10.3 

2.3 

14.5 

4.0 

7.1 
9.8 
7.0 


27,6 


20.1 


55,7 

35.2 


90.9 


2.6 

4.1 

97.6 

13,9 

137,2 


) / r 

I 


\III-3S7 


CC2-1-14  OTHER  US;  (LC3- / - 3,  - -f 

* * + * ASSEMBLY  DESCRIPTIONS  + * * * 
STABILIZATION  AND  CONTRCL 


IDENT  TYPE  . . 

203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  fc LFCTPNCS 
B06  EARTH  SENSOR  AS$Y 

NO. 

1 

1 

1 

1 

2 

UNIT 

WEIGHT 

1.6 

.3 

2.0 

7.4 

4.1 

UNIT 

POWER 

5.9 

.0 

0.0 

3.5 

1.0 

'ODTE 
FACTOR 
1 .00 
1 .00 
1.00 
1.00 
1 .00 

O.E.  COST 
165834. 
116150. 
77256. 
1071594. 
397432. 

T.E.  COST 
15B51. 
14519. 
15984. 
447818. 
153300. 

VEHICLE 
PROD.  COST 
19108. 
13793. 
12654. 
215633. 
161040. 

VEHICLE 
ENG.  COST 
37186. 
26045. 
1732  3, 
240286. 
147415. 

AUXILIARY  PROPULSION 

IOENT  TYPE 
. 034  THRUSTER 

NO. 

8 

UNIT 

WEIGHT 

.7 

UNIT 

POWER 

.1 

ODTE 

FACTOR 

.10 

D.E.  COST 
13754. 

T.E.  COST 
45762. 

VEHICLE 
PROD.  COST 
72688. 

VEHICLE 
ENG.  COST 
62195. 

DATA  PROCESSING  AND  INSTRUME 

NT  A T I ON 

IDENT  TYPE 
2C3  DIGITAL  TELTM  ETRY 
403  COMMD  DEC  CD  + DISTR 

NO. 

1 

1 

UNIT 

WEIGHT 

8.9 

2.3 

UNIT 

POWER 

3.0 

7.5 

DOTE 
FACTOR 
1 .00 
1 .00 

D.E.  COST 
446296. 
1554216. 

T.E.  COST 
139061. 
47819. 

VEHICLE 
PROD.  COST 
132112. 
45429. 

VEHICLE 
ENG.  COST 
100075. 
348509. 

COMMUNICATIONS 

IDENT  TYPE 
103  BASE BND  ASSY  UNIT 
202  ANTF.NNA 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  S IG  CCND 
603  DIPLtXER 

NO. 

1 

1 

2 

1 

2 

1 

UNIT 

WEIGHT 

2.0 

8.4 
2.1 
3 .9 

1.5 
3.1 

UNIT 

POWER 

.5 

0.0 

10.9 

6.3 

.9 

1.0 

ODTE 

FACTOR 

1 .00 
1 .00 
1.00 
1.00 
1.00 
1.00 

D.E.  COST 
44622. 
349517. 
152260. 
77256. 
20153. 
57409. 

T.E.  COST 
1611  7. 
137063. 
47779. 
24775. 
30796. 
1545  1, 

VEHICLE 
PROO.  COST 
26827. 
56375, 
103867. 
29738. 
30978. 
16324, 

VEHICLE 
ENG.  COST 
10006. 
78374. 
56476. 
17323. 

7475. 

12873. 

C 7 


<S.S£-II|\ 


CC2-1-14  OTHER  US  C.C.-3-/-  6,  -*£ 


ELECTRICAL  POWER 

TDENT  TYPE 
221  BATTERY' 


NO. 

2 


UNIT 

WEIGHT 

25.3 


UNIT 

POWER 

0.0 


DOTE 

FACTOR 

.10 


Q » E*  COST 
27169* 


T.E.  COST 
23363. 


VEHICLE 
PROD.  COST 
81254, 


VEHICLE 
ENG.  COST 
44614. 


EQUIP  MENTS  USING  CCST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CQNTRCL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 

DOTS 

FACTOR 

B.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICL 
ENG.  CO 

62.2 

1.00 

691366. 

104963. 

199457, 

15502 

46.3 

1 .00 

212140. 

124803. 

125598. 

4757 

32.9 

1.00 

521022. 

117102. 

88880. 

11683 

1 5.9 

1 .00 

590016. 

367568. . 

174619. 

13230 

68.3 

1 .00 

881623. 

501892. 

317909. 

19769 

259.0 

1.00 

1497414. 

1223071. 

581039. 

33577 

70.8 

1.00 

470678* 

309854. 

294402. 

10554 

45.0 

• 1.00 

97528. 

3 64  89. 

27277. 

2186 

140,0 

20C.0 


TOTAL  SATELLITE  WEIGHT  105 7*n 


Ass -t  if\ 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
66  3-^/ 


SUBSYSTEM  CONE IGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION MONCPRQP ELL  AN T 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  ( DTU ) 

COMMUNICATIONS. 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  - 19323.  NUMBER  OF  CUAL  UNITS  « 
BOL  POWER  - 416.  ARRAY  AREA  « 129.0  SQ 


BATT  CAP  -» 


AMP-HR 


c> 


SPACECRAFT  CDST  MODEL 


CC3-1-1  ARCOMSAT 1 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


OESIGN 

ENGINEERING 


'--DDT  + E— — — 
TEST  AND 
EVALUATION 


TOTAL 
DDT  + E 


PRODUCTION 

ENGINEERING 


-RECURRING- 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


2.7 

.9 

3. 

1.2 
3.  A 
3.1 
1.5 


16.3 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING  ' ' 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 

AVERAGE  UNIT  COST  ( 2 SATELLITES) 

T0^cluf^WSITDDm  AND 


1.8 

« 2 
1.3 
» A 

.3 

.9 

.8 


5.5 


4.5 

1. 1 

4.7 

1.6 

3.7 
4.0 
2.3 


21.8 

14.8 


36.6 

0.0 

1.6 

1.6 

39.  0 


1.1 

.4 

1.5 
• 6 

1.  4 

1.6 

• 6 


7.5 


2.1 

.3 

3.0 

.9 

.6 

1.5 

1.3 


9.7 


3.2 

.7 

4.6 

1.5 

2.0 

3.1 

2.2 


17.2 

13.5 


30.7 


32.7 


16*4 


V 


72.5 


Vll-  3 6/ 


CC3-1-1  ARC0MSAT1 


♦ + * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTRCl 

IDENT  TYPE  - 
203  VALVE  ORIVEP  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELECT PNCS 
306  EARTH  SENSOR  ASSY 


AUXILIARY  PROPULSION 

IOENT  TYPE 
834  THRUSTER 


NO. 

1 

1 

1 
1 

2 


NO. 

8 


UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

1*6 

5.9 

1.00 

165834. 

1585  1. 

23116. 

• 3 

0 0 

l .00 

116150. 

1451 9. 

16686. 

2.8 

0.0 

1.00 

77256. 

15984. 

15309. 

7.4 

3.5 

1,00 

1071594. 

447818. 

261167. 

4.1 

1.0 

1.00 

397432. 

153300. 

1 94819. 

UNIT 

weight 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

. 7 

. 1 

.10 

13754. 

45762. 

76302. 

VEHICLE 
ENG.  COST 
33X32. 
23206. 
15435. 
214097. 
190537. 


VEHICLE 
ENG.  COST 
72945. 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE  — yNIT 

203  DIGITAL  TELEMETRY 
403  C DM  MO  DECCD  + DISTR 


41  UNIT  DOTE 

NO.  WEIGHT  POWER  FACTOR  D.E.  COST 


COMMUNICATIONS 

IDENT  TYPE  NO. 

103  BASE8ND  ASSY  UNIT  1 

202  ANTENNA  1 

3C6  TRANSMITTER  2 

401  RECEIVER  1 

503  COMMAND  SIG  CCND  2 

603  DIPLEXER  1 


8.9 

3.0 

1.00 

451904. 

2.3 

7.5 

1 .00 

1571770. 

UNIT 

/EIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

2 .0 

.5 

1 .00 

44622. 

8.4 

0.0 

1 .00 

349517. 

2.1 

10.9 

1.00 

152260. 

3.9 

6.3 

1 .00 

77256. 

1.5 

.9 

1.00 

20153. 

3.1 

1 9 0 

1.00 

57409. 

T.E.  COST 
139061. 
47819. 


T.E.  COST 
16117. 
137063. 
47779. 
24775. 
30796. 
15451. 


VEHICLE 
PROD.  COST 
159823. 
54958. 


VEHICLE 
PROD.  COST 
32454. 
68200. 
125654. 
35975. 
37476. 
19748. 


VEHICLE 
ENG.  COS? 
90287. 
314026. 


VEHICLE 
ENG.  COST 
8915. 
69831. 
72997. 
15435. 

9662. 

11470. 


CC3-1-1  ARCOMS ATI 


ELECTRICAL  POWER 

IOENT  TYPE 
224  BATTERY 


UNIT  UNIT  DDTE 

NO.  WEIGHT  POWER  FACTOR  D.E.  COST 

2 ? 9.1  0.0  .10  30806. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTRCL 
POWER  CONVERTERS 

MSrT  FttD  SYS 

SAjill. I TEJADA  PTER 
PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


WEIGHT 

63.2 
4 6.5 

33.3 
15.9 

66.3 
264.8 

70.8 

45.7 

140.2 

200.0 


DDTE 
FACTOR 
1.00 
1.00 
1.00 
1.00  • 
1.00 
1.00 
1.00 
1.00 


>.e.  cost 

698970. 

212925. 

531991. 

590016. 

801623. 

1510062. 

475374. 

90816. 


T.E.  COST 
25839. 


T.E.  COST 
106524, 
125260. 
118065. 
367568. 
501892. 
1246314. 
309854. 
37004. 


VEHICLE 
PROD.  COST 
94334. 


VEH 

PROD. 

244 

152 

108 

211 

304 

716 

356 

33 


ICLE 

COST 

684. 

500. 

295. 
246. 
593. 
274. 
155. 

296. 


VEHICLE 
ENG.  COST 
59595. 


VEHICLE 
ENG.  COS 
139649 
42541 
106288 
117881 
176142 
301700 
94976 
19743 


TOTAL  SATELLITE  WEIGHT  1072.9 


f 


S 9S-//A 


+*  SATELLITE  SYSTEMS  COST  MODEL  +* 

<^c.  a - /- 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 
. CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION MONCPROP ELL  ANT 

OATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  ( DTU ) 

COMMUNICATIONS 

CONFIGURATICN  UNIFIED  LINK-COMMON  ANTENNAS 

ELECTRICAL'  POWER 

CONFIGURATICN  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATICN  CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  » 19323.  NUMBER  OF  QUAL  UNITS  « 0 
BOL  POWER.  ■ A88.  ARRAY  AREA  * 150.8  SQ  FT 


BATT  CAP  ■ 30.  AMP-HR 


SPACECRAFT  COST  MODEL 


CC3-1-2.ARCOMSAT-2 
MILLIONS  OF  1977  OJLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


— DDT+E 

TEST  AND 
evaluation 


TOTAL 
DDT  + E 


PRODUCTION 

ENGINEERING 


-RECURRING- 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS  * 

DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSI CN 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

Ssu£L[^TI0N  UNIT,S> 

iMcfsisar0'" 

TOTAL  SATELLITE 


2.9 

.9 

3 .7 
1.2 
3.7 
3.3 
1.5 


17.3 


2.1 

.2 

1.4 

.4 

.3 

1.3 

.8 


6.3 


5.0 

1.1 

5.0 

1.6 

4.0 
4.6 
2.3 


23.7 

17.3 


41.0 

0.0 

1.6 

1.8 

44.4 


2.8 

.9 

3.9 
1.  4 
3.6 
5.3 

1.9 


19.7 


4.5 

9 6 

5.8 

1.6 
1.1 
3.7 
2.4 


19.7 


7.3 
1.5 

9.7 

3.0 

4.7 

9.0 

4.3 


39.5 

25.9 


65*4 


1.6 

2.9 


69.9 


AVERAGE  UNIT  COST  < 4 SATELLITES) 

TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


17*5 


114*3 


y9~ 


.c°>£-l!/\ 


CC3-1-2  ARC OKSA T~2 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 
IDENT  TYPE  •*  NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

factor 

D.E.  COST 

T.E.  cost 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

203  VALVE  DRIVER  ASSY 

I 

1.6 

5.9 

1.00 

165034. 

15851. 

20605, 

39752. 

303  SUN  SENSOR 

1 

.3 

.0 

1 .00 

116150. 

14519. 

15018. 

27842. 

403  NUTATION  CAMPER 

1 

2 .8 

0.0 

1.00 

77256. 

15984. 

13778. 

18519. 

603  CONTROL  ELECTRNCS 

2 

7.4 

3.5 

1.00 

1192148. 

761291. 

423092. 

519051. 

806  EARTH  SENSOR  ASSY 

2 

4.1 

1.0 

1.00 

397432. 

153300. 

175338. 

173039. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

0 

DDTE 
FAC  TOP 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

834  THRUSTER 

8 

.7 

.1 

.10 

13754* 

45  76  2. 

74656. 

67872. 

DATA  PROCESSING  ARD  INSTRUMENTATION 

• UNIT 

IDENT  TYPE  NO.  WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

203  DIGITAL  TELEMETRY 

1 

0.9 

3.0 

1.00 

495721* 

139061. 

143841. 

118029. 

403  COMMO  DECOD+DISTR 

1 

2.3 

7.5 

1 .00 

1708195. 

47819. 

49463. 

409472. 

COMMUNICATIONS 
[DENT  TYPE- 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

103  BASEBND  ASSY 

UNIT 

1 

2 .0 

.5 

1.00 

44622. 

16117. 

29209, 

10696. 

202  ANTENNA 

1 

0.4 

0,0 

1.00 

349517. 

137063. 

61380. 

83793. 

306  TRANSMITTER 

2 

2.1 

10.9 

1.00 

152260. 

47779. 

113089. 

66293. 

401  RECEIVER 

1 

3 .9 

6.3 

1.00 

77256* 

24775. 

32378. 

18519. 

503  COMMAND  SIG 

CCND 

2 

1.5 

.9 

1 .00 

20153. 

30796. 

33728. 

8775o 

603  D1PLEXER 

1 

3.1 

1.0 

loOO 

57409. 

15451. 

17773. 

13762. 

CC3-1-2  ARCOMSAT-2 


ELECTRICAL  POWER 

IOENT  TYPE 
227  8ATTERY 

EQUIPMENTS  USING  COST 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTRCL 
POWER  CONVERT  CRS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


UNIT 

UNIT 

DOTE 

I.  WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

30.4 

0.0 

.10 

32587. 

26634. 

TING  RELATIONSHIPS 

DDTE 

'EIGHT 

FACTOR 

O.E.  COST 

T.E.  COST 

7 4.1 

1 .00 

779698 . 

12  34  35. 

5 3.1 

1.00 

238290. 

1401  82. 

3 7.3 

1.00 

556596. 

1275 04. 

15*9 

1.00 

590016. 

367568, 

6 8.3 

1.00 

881623. 

501892. 

3 21.6 

1.00 

1610031. 

1470164. 

75  .0 

1.00 

521905, 

320478. 

53*3 

1.00 

112620. 

41470. 

VEHICLE 
PROD.  COST 
95138. 


VEHICLE 
PROD.  COST 
255383. 
153601. 
104153. 
190122. 
346134. 
760433* 
331531. 
32790. 


VEHICLE 
ENG.  COST 
58658. 


VEHICLE 
ENG.  COST 
186902. 

57121. 

133422. 

141433. 

211334. 

385941. 

125106* 

26996. 


14C.2 

240*0 


TOTAL  SATELLITE  WEIGHT  1212*9 


**>  SATELLITE  SYSTEMS  COST  MODEL  ** 

C-C-3-/- 'ty  £cj-/ 


< 

! 

u 

S' 

■NL 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTRCL 
CONFIGURATION  - - SPIN  CONTROL 

AUXILIARY  PROPULSION 
CONFIGURATION  - - HONCPROPELLANT 

AHD  instrumentation 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  CDTUI 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 

-•  ELECTR ICAL  POWER  ' * 

CONFIGURATION  - - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION CYLINDRICAL 

AgPGEE  “ 19323.  NUMBER  OF  QUAL  UNITS  * 0 

BOL  POWER  « 409«  - ARRAY  AREA  «>  127*0  SQ  FT  BATT  CAP  2^*  *HP* 


HR 


'*•11/  ’Syr 
/ ! 


Ills  . 


rg ir: 

S' 


SPACECRAFT  COST  MODEL 

CC3-1-^  ECS-l 
(MILLIONS  OF  1977  OOLLARS) 


SUB SYSTEM  COST 

DESIGN 

ENGINEERING 

— -DDT+E— ~ 
TEST  AND 
EVALUATION 

TOTAL , 
DDT+E 

PRODUCTION 

ENGINEERING 

-RECURRING- 
FAB  AND 
ASSEMBLY 

TOTAL 

RECURRING 

STRUCTURE  ■■■ 
IHERMAL^CONTROt 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 

ll*Al\lVr  8MSTS81 

2.7 
• 9 

3*6 
1.2 
3*4 
3.1 
la  5 

1.7 
• 2 
1.3 
*6 

• 3 
.9 

• 8 

6*6 
, 1 = 0 
6.7 
1.6 
3*7 
6.0 
2.3 

1*1 
• 6 

1.5 
.6 

1.  6 

1.6 
• 8 

2*1 
3 :i 

• 9 

• 6 

1.5 

1.3 

\i 

6.5 

1.5 
2.0 

1:1 

ilS^lSR^JuiPMENT 

16.2 

9.5 

8:1 

7.6 

9.6 

Hi 

SATELLITE 

?S&WB£*T10N  UNIT(SJ 

LAUNCH  sItE  SUPPORT 
CONTRACTOR  FEE 

36.4 

0.0 

1.6 

1*6  • 

29.2 

*7 

1.2 

total  satellite 

39.6 

SXi2 

AVERAGE  UNIT  COST  (~ 

“ Z- SATELLITES! 

—19*6- 

TOTAL  SATELLITE  DDT+E 
RECURRING  COST 

AND 

-•  70*4 ! 

CC3-1-#  ECS-1 

* * * ♦ ASSEMBLY  DESCRIPTIONS  * * * * 


'STABILIZATION  AND  CONTRCL 


I CENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
003  NUTATION  DAMPER 
603  CONTROL  ELECT RNCS 
£06  EARTH  SENSOR  ASSY 


NO. 

1 

1 

1 

2 


«®tht 

1*6 

.3 

ft? 

4.1 


•urn  fm 


5.9 

.0 

0.0 

3.5 

1.0 


OR 
1.00 
1.00 
1.00 
1.00 
1.00 


D «E»  cast 

165934. 

116150. 

397432. 


T*E.  COST 
15051. 
14519. 
15904. 
447018c 
153300. 


23116. 

16606. 

194819. 


33132. 

23206. 

190537. 


AUXILIARY  PROPULSION 

IOENT  TYPE 
034  THRUSTER 


UNIT  UNIT  DOTE 
NO®  WEIGHT  POWER  FACTOR  D«E®  COST 
0 .7  .1  .10  13754. 


T«E«  COST 
45762. 


VEHICLE 
PROD.  COST 
76302. 


VEHICLE  . 
ENG.  COST 
72945. 


■■  DATA-  PROCESSING  AND"  INSTRUMENTATION 

UNIT  UNIT  iDOTE 

„ WolJIHl  TELEMETRY  T ^ P§T  ^38* 
403  CO HMD  DECOO+DISTR  l 2.3  7.5  1.00. 


D.E.  COST 
446296. 
1554216. 1 


T.E.  COST 
139061. 
47019. 


VEHICLE 
PROD.  COST 
159823. 
54958. 


89167. 

310521.: 


“U3T 

>0 


_ COMMUNICATIONS 

I DENT  TYPE 
103  BASEBND  ASSY  UNIT 
202  ANTENNA 
206  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 


NO® 
1 . 
1 
2 
1 


UNIT  UNIT  DOTH  ‘ rrr 

WEIGHT  POWER  FACTOR  D.E.  COST 


S:? 
2.1 
3.9 
1.5 
3e  1 


.5 

0.0 

10.9 

6.3 

.9 

1.0 


,00 

1. 00 

1.00 
1.00 

1:88 


44622* 
349517« 
152260. 
77256.  . 
20153 . 
57409®. 


T.E.  COST 
16117. 
137063. 
47779. 
24775® 
30796o 
15451. 


wlMff 

32454. 
60200® 
125654. 
35975, 
174: 


■'8?IS!i!7 

6?2H: 

72997. 

15435. 

l470«'. 


7 

i 


CC3-1-V  ECS 


ELECTRICAL  POWER 

T rc  M T TVDC  UNIT  UNIT  ODTE 

I57?^DATTciv  NO.  WEIGHT  POWER  FACTOR 

2ZI  BATTERY  • 2 2 5.3  0.0  .10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


• NAME 

SOLAR  ARRAY 

«liHtH88IIH8i 

POWER  CONVERTERS 
PROPULSION  FEED  SYS 

SSKTOtROL  UNITS 
ADAPTER 


SATELLITE 


PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


WEIGHT 

62*2 

*6.3 

32.9 

15.9 
68.3 

259.0 
70,8 

" *5.0 

1*0.0 

200.0 


\)4 

>4 

O 


TOTAL  SATELLITE  HEIGHT  1037*0 


1 


T.E.  COST 
23363, 


iBrm 

85293. 


'IhllV. 

mm: 

590016. 

881623. 


kud(o« 

97328. 


ToE.  COST 
10*963. 

ffittl: 

367568. 

501692. 

1223071. 

30985*. 

36*89. 


VEHICLE 
PROD.  COST 
2*129*. 
1519**. 
107532. 
2112*6. 
38*593. 

mm:' 

32998.“ 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CGNTRCL 

CONFI GURATICN  SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MGNCPROPCLL ANT 


DATA  PROCESSING  AND 
CONF I GURATI CN  - - 

COMMUNICATIONS 
’ CONFIGURATION  

ELECTRICAL  POWER 
C&NFIGURATICN  - - 

VEHICLE  SIZING 
CONFIGURATION  - 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  { DTU  > 


UNIFIED  LINK-COMMON  ANTENNAS 
SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 
CYLINDRICAL  . 


MISCELLANEOUS  INFORMATION 

APOGEE  * 19323-  NUMBER  OF  DUAL  UNITS  ■ 0 
BOL  POWER  * 423*  ARRAY  AREA  * 130.7  SO  FT 


BATT  CAP  * 28»  AHP-HR 


-i/A 


SPACECRAFT  COST  MODEL 


CC3-1-5  EC  S-2 

(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

DESIGN 

ENGINEERING 

DDT+E 

TEST  AND 
EVALUATION 

TOTAL 
DOT  + C 

..PRODUCTION 

ENGINEERING 

—RECURRING 

FAB  AND 
ASSEMBLY 

TOTAL 

RECURRIN6 

STRUCTURE 

2 .7 

1.8 

THERMAL  CONTROL 

. Q 

2 ♦ 6 

3.9 

6.5 

ELECTRICAL  POWER 

B.  A 

♦ c 
1 - 1 

1 • JL 

A 7 

.9 

• 6 

1.4 

COMMUNICATIONS 

1.2 

A 

3.6 

5.5 

9.1 

DATA  HANDLING 

3 • A 

• ■» 

1 t □ 

1 • 4 

1.6 

3.0 

STABILITY  AND  CONTROL 

3.1 

• vJ 

_ Q 

J • 7 
4.0 
2.3 

3.3 

1.1 

A .4 

AUXILIARY  PROPULSION 

1.5 

• 7 
.8 

3.  5 
1.9 

2.6 
2. A 

6.1 

4.3 

SPACECRAFT 
MISSION  EQUIPMENT 

16. a 

5.5 

21.9 

14.8 

17.2 

17.7 

34.0 

21.9 

SATELLITE 

36.6 

0.0 

QUALIFICATION  UNIT ( S ) 
G5F.  i AGE  ) 

56.0 

LAUNCH  SITE  SUPPORT 

1.6 

CONTRACTOR  FEE 

1.6 

1.5 

2.5 

TOTAL  SATELLITE 

39.9 

60«8 

AVERAGE  UNIT  COST  ( 

4 SATELLITES) 

15.2. 

TOTAL  SATELLITE  DDT+E 
RECURRING  COST 

AND 

100*7  • 

£2.5  -W[\ 


CC  3-1-5  ECS-2 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 

- 

10.  ENT  TYPE 
203  VALVE  DRIVER  ASSY 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  C0S1 

1 

1.6 

5.9 

1.00 

165834. 

15051. 

20805.-. 

39752. 

303  SUN  SENSOR 

1 

.3 

.0 

1.00 

116150. 

14519. 

15010. 

27842. 

403  NUTATION  DAMPER 

1 

2.8 

0.0 

1.00 

77256. 

15984. 

13778. 

18519. 

603  CONTROL  ELECTRICS 

1 

7.4 

3.5 

1.00 

1071594. 

447818, 

235050. 

256872. 

806  EARTH  SENSOP  ASSY 

2 

4.1 

1.0 

1.00 

397432. 

153300. 

175338. 

173039. 

AUXILIARY  PROPULSION 

UNIT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E,  COST 

T.E.  COST 

PROD.  COST 

ENG.  CGS1 

834  -THRUSTER 

8 

.7 

. 1 

.10 

13754. 

45762. 

74656. 

67872. 

DATA  PROCESSING  AND  INSTRUMENTATION 


UNIT 

UNIT 

DOTE 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

203  DIGITAL  TELEMETRY 

1 

8.9 

3.0 

1.00 

403  COM  MD  DEC  CD  + O ISTR 

1 

2.3 

7.5 

1 .00 

COMMUNICATIONS 

UNIT 

UNIT 

DDTE 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

103  8ASERN0  ASSY  UNIT 

1 

2.0 

. 5 

1.00 

202  ANTENNA 

1 

8.4 

0.0 

1.00 

306  TRANSMITTER 

2 

2.1 

10.9 

1 .00 

401  RECEIVER 

1 

3.9 

6.3 

1 .00 

503  COMMAND  SIG  CCND 

. 2 

1.5 

• 9 

1.00 

"'3  DIPLEXER 

1 

3.1 

1.0 

- 1 .00 

VEHICLE  VEHICLE 
D.E.  COST  T.E.  COST  PROD.  COST  ENG.  COS1 
452245.  139061.  143841.  108406; 

15728300  47819.  49463.  377025. 


VEHICLE  VEHICLE 
D.E.  COST  T.E.  COST  PROD,  COST  ENG.  COST 
44622.  16117.  29209.  10696. 

349517  o 137063.  61300.  03703. 

152260.  47779.  113089.  66293. 

77256.  24775.  32378.  18519. 

20153.  30796.  33728.  8775. 

57409.  15451.  17773.  . 13762. 


/"Z?  -//A 


CC  3-1-5  ECS-2 


ELECTRICAL  POWER 

IDENT  TYPE 
224  BATTERY  - 


NAME 

SOLAR  ARRAY 
WIPING  HARNESS 
THERMAL  CONTRCL 
POWER  CONVERTERS 
PROPULSION  FEFD  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


NO. 

2 


UNIT 

UNIT 

DOTE 

WEIGHT 

POWER 

FACTOR 

29.1 

0.0 

.10 

NG  RELATIONSHIPS 

GHT 

DOTE 

FACTOR 

6 A * 3 
46,7 
33.6 
15.9 
68.3 

269.2 

70.0 

46.1 

140.2 

200.0 


1 .00 
1.00 
1.00 
1.00 
1.00 
1.00 
1 .00 
1 .00 


O.E,  COST 
30006. 


i.E.  COST 
705405. 
213701. 
531035. 
590016. 
881623. 
1512210. 
480037. 
99550. 


T.E.  COST 
25839. 


T.E.  COST 
10  82  40. 
125717. 
118785. 
367568. 
501892. 
1263895. 
309854. 
37207. 


VEHICLE 
PROD.  COST 
92300. 


VEHICLE 
PROD.  COST 
223946. 
137751. 

97979. 

190122. 

346134. 

653741. 

320540. 

30121. 


VEHICLE 
ENG.  COST 
55450. 


VEHICLI 
ENG.  co: 
16909! 

51Z2i 

127481 

14143.' 

21133' 

36249! 

115071 

2386: 


TOTAL  SATELLITE  WEIGHT  1079.3 


p/e-llK 


**  SATELLITE  SYSTEMS  COST  MODEL  ♦* 
C63-/-6 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONCPRQPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( DTU ) 

COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BCD  Y MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  CYLINDRICAL 

MISCELLANEOUS  INFCRMATI CN 

APOGEE  * 19323.  NUMBER  OF  DUAL  UNITS  * 0 

BOL  POWER  * 396«  ARRAY  AREA  » 122.0  SO  FT  8ATT  CAP  - 2<u  ANP-HR 


7Li-\\h 


SPACECRAFT  COST  MODEL 


CC 3—1-6  MAROTS-1 
{MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

DESIGN 

ENGINEERING 

ODT+E 

TEST  AND 
EVALUATION 

TOTAL 
DDT  + E 

PRODUCTION 

ENGINEERING 

-RECURRING 

FAB  AND 
ASSEMBLY 

TOTAL 

RECURRING 

STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

2.6 

.9 

3.3 
1.2 

3.4 
3.1 

1.5 

1.7 

.2 

1.3 

.3 
.9 
. 0 

4.3 
1.0 

4.6 

1.6 
3.6 
4.0 

2.3 

0.0 

0.0 

.1 
• 1 
0.0 

.3 
. 1 

1.1 

.2 

1.6 

.5 
.3 
. e 

.7 

1.1 
.2 
1.7 
.6 
© 3 
i.i 
.8 

SPACECRAFT 
MISSION  EQUIPMENT 

16.0 

5.4 

21.4 

14.8 

.6 

5.3 

5.9 

6.8 

SATELLITE 

QUALIFICATION  UNIT(S) 
G 5 c (A  GE ) 

launch  site  support 

CONTRACTOR  FEE 

36.2 

0.0 

1.6 

1.6 

12*6 

.4 

.4 

TOTAL  SATELLITE 

39.3 

13*4 

AVERAGE  UNIT  COST  ( 

1 SATELLITES) 

13*4 

total  satellite  DOT+E 
recurring  cost 

AND 

52.8 

f 


CC3-1-6  MAROTS-1 


* + 

* * assembly 

DESCRIPTIONS  * 

« * * 

STABILIZATION  AND  CONTRCL 
IDENT  TYPE  . NO* 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

203  VALVE  DRIVER  ASSY 

1 

1.6 

5.9 

1 .00 

165834. 

15851. 

25685. 

0. 

3C3  SUN  SENSOR 

1 

.3 

.0 

1.00 

116150. 

14519. 

18541. 

0. 

403  NUTATION  DAMPER 

1 

2.3 

0.0 

1.00 

77256. 

15984. 

17010. 

0* 

603  CONTROL  ElcCTRNCS 

1 

7.4 

3.5 

1.00 

1071594. 

447818. 

290184. 

0. 

806  EARTH  SENSOR  ASSY 

2 

4.1 

1.0 

1 .00 

397432. 

153300. 

216465. 

158808. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

O.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

33.4  THRUSTER 

8 

.7 

.1 

.10 

13754, 

45762.. 

77273. 

76092, 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

IOENT  TYPE  NO*  WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG,  COST 

203  DIGITAL  TELEMETRY 

1 

8.9 

3.0 

1.00 

442047. 

139061. 

177581. 

0. 

403  COMMD  DEC GD  + D 1ST R 

1 

2.3 

7.5 

1.00 

1540902. 

47019. 

61065. 

0. 

COMMUNICATIONS 
IDENT  TYPE 

NO* 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

O.E.  COST 

T.E.  COST 

VEHICLE 
PROD,  COST 

VEHICLE 
ENG,  COST 

103  BAS56ND  ASSY  UNIT 

1 

2.0 

.5 

1.00 

44622. 

16117. 

36060. 

0. 

202  ANTENNA 

1 

8.4 

0.0 

1 .00 

349517. 

137063. 

75778. 

0. 

306  TRANSMITTER 

2 

2.1 

10.9 

1.00 

152260. 

47779. 

139615. 

60641, 

401  RECEIVER 

1 

3.9 

6.3 

1.00 

77256, 

24775. 

3 9 9 7 3^. 

0© 

503  COMMAND  SIG  CCND 

2 

1.5 

.9 

1.00 

20153. 

30796. 

4164,0. 

8053. 

603  DIPLEXER 

1 

3.1 

1.0 

1.00 

57409, 

15451, 

219412. 

0. 

N//I-37? 


CC3-1-6  MAROTS-1 


ELECTRICAL  POWER 


IDENT  TYPE- 
221  BATTERY 

UNIT 

NO.  WEIGHT 
2 25,3 

UNIT 

POWER 

0.0 

DOTE 
FACTOR 
. 10 

D.E.  COST 
27169. 

T.E.  COST 
23363. 

VEHICLE 
PROD.  .COST 
86379. 

VEHICLE 
ENG,  COST 
54827. 

EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 

NAME 

SOLAR  ARRAY 
WIPING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  AOAPTER 

WEIGHT 
60.2 
4 5*0 

32.2 

15.9 

68.3 
249*5 

66.6 

43.9 

DOTE 
FACTOR 
1.00 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00 
1 .00 

D.E.  COST 
672198. 
207066. 
513887. 
590016. 
881623. 
1496609. 
461867. 
63665. 

T.E.  COST 
101334. 
121325. 
115407. 
367566. 
501892. 
1184833. 
298965. 
35895. 

VEHICLE 
PROD.  COST 
260112, 
164797. 
117986. 
234718. 
427324. 
756598. 
381820. 
36X38, 

VEHICLE 
ENG.  COST 
0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

PROPELLANT  WEIGHT 

140.2 

MISSION  EQUIP  WEIGHT 

200.0 

TOTAL  SATELLITE  WEIGHT 

1038.4 

oooooooo 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

<iC3-/-7  A7/?A<£  r,? 


SUBSYSTEH  CONFIGURATIONS 


STABILIZATION  ANO  CONTROL 

CONFIGURATION  - - SPIN  CGNTRCL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONO PROPELLANT 


DATA  PROCESSING  ANO 
CONFIGURATION 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  (OTU> 


COMMUNICAT  IONS 
CONFIGUR  mON  - 

ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING 
CONFIGURATION  - 


• UNIFIEC  LINK-COMMON  ANTENNAS 


- SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  » 19323. 
BOL  POWER  = 416. 


NUMBER  OF  QUAL  UNITS  = 0 
ARRAY  APE fi  - 129. 0 SQ  FT 


BATT  CAP  * 20.  AHP-HR 


SPACECRAFT  COST  MOOEL 


CC3-1-?  HARCTS-2 
f MILLIONS  OF  1977  DOLLARS! 


T- 

VM 

o 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 

aSKHeSViSS0* 

OATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION  EQUIP t-E NT 

SATELLITE 

QUALIFICATION  UNIT(SI 
USE  ( AGE  > 

LAUNC  H SITE  SUP  fORT 
CONTRACTOR  FEE 

TOTAL  SATELLITE 


OESIGN 
ENGINEER! NG 


2.7 

.9 

3.4 

1.2 

3.4 
3.1 

1.5 


16.3 


AVERAGE  UNIT  COST  ( 6 SATELLITES!. 

T°TAL  SATELLITE  OOT+E  AND 
RECURRING  COST 


■--DDT4-E 

TEST  AND 
EVALUATION 


1.8 

.2 

1.3 

• 4 

• 3 
.9 
.8 


5.5 


TOTAL 

DOT+E 


4.5 
1.1 
4.  7 

1.6 
3,7 
4.  0 
2.3 


21.8 
1 4.  8 


36.6 

0.0 

1.6 

1.6 

39.0 


-•..-......flfl'IJnpiuij.. 

PRODUCTION  FAB  AND 
ENGINEERING  ASSEMBLY 


3.8 
1.3 
5.2 

1.9 

4.8 

4.9 
2.7 


24.6 


5.4 
• 8 

7.7 

2.3 

1.5 

3.7 

3.4 


24.8 


„ TOTAL 
RECURRING 


9.2 

2.0 

12.9 
A.  2 

6.3 
8.6 
6.1 


49,4 

30.9 


80.4 


2.2 

3.6 


86.2 


14*4 


- .126,0 


003-1"?  MAROTS-2 


* • • ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 

UMT  UNIT  DOTE 

IDENT  TYPE  NO.  WEIGHT  POWER  FACTOR  D.E.  COST  T.E.  COST 

203  VALVE  CRIVER  ASSY  1 1.6  5.9  1.00  165834.  15651. 

303  SUN  SEfSOR  1 .3  . 0 1.00  116150.  14519. 

40  3 NUTATICN  DAMPER  1 2.6  0.  0 1.00  77256.  15984. 

603  CONTROL  ELECTRNCS  1 7.4  3.5  1.00  1071594.  447816. 

806  EARTH  SENSOR  ASSY  2 4.1  1.  0 1.00  397432.  153300. 


VEHICLE 
PROO.  COST 
19561. 
14120. 
12954. 
221001. 
164858. 


VEHICLE 
ENG.  COST 
38267. 
26802. 
17827. 
247276. 
154824. 


AUXILIARY  FROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T 

oEo  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG,  COST 

834  THRUSTER 

8 

.7 

• 1 

• 10 

13754. 

45762  » 

73292. 

63895. 

DATA  PROCESSING  ANO  INSTRUMENTATION 

UNIT 

IDENT  TYPE  NO.  WEIGHT 

1 

UNIT 

POWER 

DOTE 
FACT  OF 

D.E.  COST 

T 

.£.  COST 

VEHICLE 
PROO.  COST 

VEHICLE 
ENG.  COST 

203  DIGITAL  TELEMETRY 

1 

8.9 

3.  0 

1.00 

451904. 

139061. 

1352  44. 

104279. 

403  COU 

1 

-12.3 

7.5 

1.00 

1571770. 

47819. 

46506. 

362695. 

COMMUNICATIONS 
IDENT  TYPE 

NO. 

• UNIT 
WEIGHT 

UNIT 

POWER 

DOTE 

FACTOF 

D.E.  COST 

t 

.£•  COST 

VEHICLE 
PROO,  COST 

VEHICLE 
ENG.  COST 

103  BASEBNO  ASSY  UNIT 

1 

2;o 

. 5 

1.0  0 

44622. 

16117. 

27463. 

57712. 

10297. 

202  ANTENNA 

1 

8.4 

0.0 

1.  00 

349517. 

137063. 

80653. 

306  TRANSMITTER 

2 

~ 2.1 

10.9 

1.00 

152260. 

47779 . 

106330. 

59314. 

401  RECEIVER 

1 

3.9 

6.3 

1.00 

77256, 

24775. 

30443  o 

17827. 

503  COMMAND  SIG  COND 

2 

1.5 

.9 

1.0  0 

20153. 

30796. 

31712, 

7 851 « 

603  DIFLEXER 

1 

3.1 

1.0 

1.00 

57409. 

15451. 

16711. 

.13247. 

7/ 


CC 3-1-7  MARCTS-2 


ELECTRICAL  POWER 

IOENT  TYPE 
224  BATTERY 


UNIT 

NO  * WEIGHT 
Z 29.1 


UNIT 

POWER 

0.0 


DOTE 
FACTOR 
• 10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARASS 
THERMAL  COfTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  HEIGHT 

MISSION  EQUIP  HEIGHT 


HEIGHT 

63.2 
46.  5 

33.3 
15.9 
68.  3 

264.0 
70.8 
45.7 

140.2 

200.0 


OOTE 
factor 
1.00 
1.00 
1.00 
1.00 
1.0  0 
1.00 
1.00 
1.0  0 


O.E.  COST 
30806. 


O.E.  COST 
696970. 
212925. 
531991. 
590016. 
881623. 
1510062. 
475374. 
98016. 


t.E.  COST 
25839. 


t.e.  cost 

106524. 
125260. 
118065. 
367568. 
501892, 
1246314. 
309854. 
370  0 4* 


VEHICLE 
PROO.  COST 
90614. 


VEHICLE 
PROO.  COST 
207223. 
129047. 

91640. 
178750. 
32  5446. 
606117. 
301381. 
28177, 


VEHICLE 
ENG.  COST 
52201. 


VEHICLE 
ENG.  COST 
161291. 

49134. 

122760. 

136149. 

203439. 

340455. 

109695. 

22802. 


TOTAL  SATELLITE  HEIGHT  1072.9 


9 1 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

£c-3- /—  Sr  vS&s-f 


SUBSYSTEM  CONFIGURATIONS 

STCt.NFI6URATICNN-  -°SIs SL EXPULS  ION  WITH  PITCH  MOMENTUM  WHEEL 

AUCONFIGURATILNL-I~NMONCPPOPELLANT 

OATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  <DTU) 

C°C LNFI GURA TI CN  - - UNIFIED  LINK-COMMON  ANTENNAS 

ELCONFIGURATIONR-  - SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 
VEHICLE  SIZING, 

CONFIGURATION  CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  * 19323.  NUMBER  OF  QUAL  UNITS  » 0 
BOL  POWER  * 1565.  ARRAY  AREA  » 123.0  SQ  FT 


BATT  CAP  « 144.  AMP-HR 


.AsshiN 


SPACECRAFT  COST  MODEL 


CC3-1-B  TVBS-1 
(MILLIONS  OF  1977  DOLLARS ) 


SUBSYSTEM  COST 


- STRUCTURE 
TH6PMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS  - 
O^TA  HANDLING 

$.T,S2?tITY  AND  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

rVcLf*^TI0N  UNIT  < S > 
G5  E ( AGE ) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 

TOTAL  SATELLITE 


DESIGN 

ENGINEERING 


6.6 

1.7 

3.9 

1.4 
8 .3 

4.5 
2.4 


29.0 


AVERAGE  UNIT  COST  ( 1 SATELLITES) 

TOTAL,  SATELLITE  DOT+E  AND 
RECURRING  COST 


•--DDT  + E 

TEST  AND 
EVALUATION 


2.3 
.3 

1.2 

.5 

.3 

1.9 

1.4 


7.9 


TOTAL 
DDT  + E 


9.1 

2.1 
5.1 
1.9 
8.5 
6.4 
3.8 


3 6.9 
49.2 


86.1 

0.0 

2.4 

2.8 

91,3 


— _ — R ECURRING  — 

PRODUCTION  FAB  AND 
ENGINEERING  ASSEMBLY 


0.0 
0,  0 

. 4 
• 3 

3.3 

1.8 

. 3 


6.2 


1. 8 

.3 

2.1 

.8 

.6 

1.8 

1.4 


0.8 


„ total 

RECURRING 


1.8 

• 3 

2.5 
1.1 
3.9 

3.6 

1.7 


15.0 

25.3 


40.2 


.6 

1.1 


41.9 


41*9 


133*2 


S’gz-urx 


CC 3-1—8  TVBS-1 


• * + * ASSEMBLY  DESCRIPTIONS  * 4 * + 


STABILIZATION  AND  CONTRCL 


IDENT  TYPE 
1303  REACTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1815  EARTH  SENSOR 
2203  CONTROL  E l ECTRNCS 


AUXILIARY  PROPULSION 


IDENT  TYPE 
918  THRUSTER 
934  THRUSTER 


DATA  PROCESSING  AND  If 

IDENT  TYPE 
203  DIGITAL  TELEMFTRY 
403  COMMO  DECCD+DISTR 


COMMUNICATIONS 

IDENT  TYPE 
106  8ASEBND  ASSY  UNIT 
2C2  ANTENNA 
327  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  CCND 
605  DIPLEXER 


NO. 

2 

3 

2 

2 


NO. 

10 

8 


NO. 

2 

2 


NO. 

3 

1 

2 

2 

3 

2 


UNIT 

UNIT 

DDTE 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

5 .1 

.3 

1.00 

111435. 

1.6 

1.0 

1.00 

67552. 

15.4 

15.6 

1.00 

1304769. 

7.1 

62.0 

1 .00 

1154954. 

UNIT 

UNIT 

DDTE 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

.4 

0,  0 

.10 

14248, 

.7 

.1 

.10 

13754. 

NTATION 

UNIT 

UNIT 

DOTE 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

8 .9 

3.0 

1 .00 

1261621. 

2 .3 

7.5 

1.00 

3595649. 

IN  IT 

:I  GHT 

■UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

2.0 

0.0 

1 .00 

54662 . 

8.4 

0.0 

1.00 

349517. 

4.7 

18.0 

1 .00 

272957. 

3.9 

6.3 

1.00 

85947. 

1.5 

.9 

1.00 

22191. 

.7 

.3 

1 .00 

13337. 

> E » COST 
68611. 
72567. 
503376. 
749743. 


T.E.  COST 
70110. 
45762. 


T.E.  COST 
139061. 
4781  9. 


> E®  COST 
38681. 
13706  3. 
90576. 
42118. 
43476. 
5661. 


VEHICLE 
PROD.  COST 
46538. 
54408. 
672052. 
507024, 


VEHICLE  . 
PROD.  COST 
109787. 
77273. 


VEHICLE 
PROD,  COST 
319646. 
109917, 


VEHICLE 
PROD.  COST 
91544. 
75778. 
227794. 
71951. 
58726. 
918  5. 


VEHICLE 
ENG.  COST 
44528. 
47539. 
521367. 
461503. 


VEHICLE 
ENG.  COST 
116814. 
76092. 


VEHICLE 
ENG,  COST 
504126. 
1436770, 


VEHICLE 
ENG®  COST 
38468. 

0 « 

109070® 
34  34  3® 
15617. 
5329, 


C C 3-1-8  TVB  S-l 


ELECTRICAL  ROVER 


IDENT  TYPE- 


263  BATTERY 


UNIT  UNIT  DOTS  VEHICLE  VEHICLE 

NO,  WEIGHT  POWER  FACTOR  O.E.  COST  T.E.  COST  PROD.  COST  ENG.  COST 
4 49.5  0.0  .10  117020.  62393.  23G6B4.  236146. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


DOTE 

VEHICLE 

NAME 

WEIGHT 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COST 

SOLAR  ARRAY 

65,6 

loQO 

676051. 

141077. 

360350. 

WIRING  HARNESS 

117.1 

1.00 

465975. 

274L25. 

370B20. 

THERMAL  CONTROL 

90.6 

1,00 

1019844. 

232722. 

216  L01 o 

POWER  CONVERTERS 

0.0 

0.00 

0. 

0. 

0. 

PROPULSION  FEED  SYS 

148.2 

1.00 

1383179. 

907774. 

772902. 

STRUCTURE 

275.3 

1.00 

3231676. 

1288197. 

822604. 

POWER  CONTROL  UNITS 

122.6 

1.00 

1031945. 

427223. 

545623. 

SCIAR  ARRAY  DRIVE 

14. Z 

1.00 

603694. 

279463. 

356913. 

SATELLITE  ADAPTER 

94.6 

1 .00 

183402. 

89140. 

56626. 

. PROPELLANT  WEIGHT 

595.7 

MISSION  EQUIP  WEIGHT 

830.0 

TOTAL  SATELLITE  WEIGHT  2711.9 


Q f 


OOOOOOOOO 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 


to 

•O 

4 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MON CPROPEL L ANT 


dATA  PRQCE'SS  I NG  AND 
CONFIGURATtCN  

COMMUNICATIONS 
CCNFIGURAT1CN  - 

ELECTRICAL  POWER 
CONFIGURATION  - 


VEHICLE  SIZING 
CONFIGURATION 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  ( QTU ) 

UNIFIED  LINK-CC MMON  ANTENNAS 

SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


- CYLINDRICAL 


miscellaneous  infcrmati cn 

QUAL  units  ° o 

BUL  PCWEk  * 1^64*  ARRAY  AREA  = 123*0  5Q  FT 


BATT  CAP  AHP«HR 


y 


-S  Jgs-IIN 


SPACECRAFT  COST  MODEL 


CC3-1-9  TVBS-2 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS  • 

DATA  HANDLING  - 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

QUALIFICATION  UNIT(S) 
Goc  lAGt.) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


DESIGN 

ENGINEERING 


6.8 

1.7 

3.9 

1.9 
8.0 
9.5 

2.9 


26.6 


AVERAGE  UNIT  COST  ( 9 SATELLITES) 


TGMI^To!TDOTtE  4ND 


DDT+E 

TEST  AND 
EVALUATION 


2.3 

.3 

1.2 

.5 

.3 

1.9 

1.9 


7.9 


TOTAL 

DDT+E 


9.1 

2.0 

5.1 
1.9 
8.3 
6*9 
3.8 


36.5 

99.8 


86.3 

0.0 

2.9 

2.7 

91.9 


PRODUCTION 

ENGINEERING 


-RECURRING- 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


6.  5 

5.6 

12.2 

1.6 

1.0 

2.6 

9.9 

7.1 

12. 1 

2.0 

2.  5 

9.9 

7.7 

1.1 

8.0 

7.9 

5.9 

13.8 

3.3 

9.5 

7.8 

33.9 

27.7 

61.6 

83.2 

199.9 

2.1 

9.5 

15149 

37*9 

292*8 

9 “II  J\ 


CC3-1-9  TVBS-2 


* * * * ASSEMBLY  DESCRIPTIONS 


❖ <s»  <8* 


STABILIZATION  AND  CONTROL 


IOENT  TYPE 
1303  REACTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1815  EARTH  SENSOR 
2203  CONTROL  ELECTPNCS 


NO  a 
2 
3 
2 
2 


AUXILIARY  PROPULSION 
IDRNT  TYPE  NO. 

aie  thruster  ie 

836  THRUSTER  6 


• UNIT 
WEIGHT 

5.1 

1 .6 

15.6 

7.1 


UNIT 

Weight 

.6 

.7 


UNIT 

POWER 

.3 

1.0 

15.6 

62.0 


' UNIT 
POWER 
0.0 

. 1 


DOTE 
FACTOR 
1.00 
1 .00 
1.00 
1.00 


DDTE 

FACTOR 

.10 

.10 


D.E.  COST 
111635. 
67552. 
1306769. 
1156956. 


D.E.  COST 
16268. 
12597. 


T.E.  COST 
68611. 
72567. 
503376. 
769763. 


T.E.  COST 
70110. 
35629. 


VEHICLE 
PROD.  COST 
37696. 
66071. 
566365. 
610692. 


VEHICLE 
PROD.  COST 
106069. 
50695. 


DATA  PROCESSING  AND 


INSTRUMENTATION 
UNIT 


IDENT  TYPE'  NO.  WEIGHT 

203  DIGITAL  TELEPFTRY  1 8.9 

603  COMMD  DEC  CD  + CiSTR  1 2.3 


COMMUNICATIONS 

„ UNIT 

IDENT  TYPE  NO.  WEIGHT 

106  BASEBND  ASSY  UNIT  3 2,0 

202  ANTENNA  1 8.6 

327  TRANSMITTER  2 6.7 

601  RECEIVER  2 3.9 

503  COMMAND  SIG  CCNO  3 1.5 

605  DIPLEXER  2 .7 


VEHICLE 
ENG.  COST 
68510. 
39676. 
566085. 
502857. 


VEHICLE 
ENG.  COST 
106195. 
56067. 


UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

3.0 

1.00 

1 126826. 

13906  1. 

163861. 

270111. 

7 . 5 

1 .00 

3575061 . 

67819. 

69663. 

856978. 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

0.0 

1 .00 

56  662  ^ 

3869 1. 

7615  1. 

3196  1. 

0.0 

1 .00 

369517. 

137063. 

61380. 

83783. 

18.0 

1 .00 

272957. 

90576. 

186516. 

118863. 

6.3 

1.00 

85967. 

62118. 

582814 

37621. 

. 9 

1 .00 

22191. 

63676. 

67569. 

12967. 

.3 

1 .00 

13337. 

5661. 

7660. 

5807. 

o6&-llJ\ 


CC3-1-9  TVBS-2 


ELECTRICAL'  POWER 

IDENT  TYPE 
263  BATTERY 

EQUIPMENTS  USING  CCST 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTRCL 
POWER  CONVERTERS 

FE£0  m 

Jffisn 

SATELLITE  AOAFTtR 
PROPELLANT  HEIGHT 
MISSION  EQUIP  WEIGHT 


UNIT 

NO*  WEIGHT 
4 49.5 

UNIT 

POWER 

0.0 

DOTE 

FACTOR 

.10 

0. E«  COST 
117020. 

T.E*  COST 
62  39  3. 

VEHICLE 
PROD*  C OST 
222672. 

VEHICLE 
ENG.  COST 
210638. 

ESTIMATING  RELATIONSHIPS 

WEIGHT 

85.5 

112.5 

91.0 

0.0 

DOTE 

FACTOR 

1.00 

1.00 

1.00 

o.oo 

D*E.  COST 
676051* 
450405. 
991399* 

0 a 

T.E.  COST 
140924. 
264966. 
233410. 

0. 

9012  06. 
1275060. 
435926* 
279463. 
88630. 

VEHICLE 
PROD.  COST 
291569. 
290329. 

. 175494. 

VEHICLE 
ENG.  COST 
162056. 
107967* 
237648, 

146.8 
272.0 

126.9 
14.2 
94.0 

l .00 
1.00 
1.00 
1 .00 
1.00 

1363179, 

3220077. 

1031559. 

603694* 

182413. 

0* 

621524. 

659517. 

450960* 

289101. 

45697. 

0. 

331562. 

771885. 

247275. 

144712. 

43726* 

595*7 

840.0 


TOTAL  SATELLITE  WEIGHT  2695. 4 


Ibz-Ul\ 


**  SATELLITE  SYSTEMS  COST  MODEL  ■** 
^ C. JT-  /-/  & sysT^A^)'  ~ J5 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MON 0 PP 0 P ELL  ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESS  OR  ( DTU ) 


COMMUNICATIONS 

CONFIGURATION 


- UNIFIED  LINK-COMMON  ANTENNAS 


ELECTRICAL  POWER 

CONFIGURATION  SHUNT  ANO  DISCHARGE  REGULATION  - PADDLE  MOUNTED*  SOLAR  ARRAY 


VEHICLE  SIZING 
CONFIGURATION 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

NUMBER  OF  DUAL  UNITS  « 0 
BOL  POWER  « 4E3.  ARRAY  AREA  » 38.0  SQ  FT 


BATT  CAP  '*  44.  AMP-HR 


/ 0 J 


nbz-i  ii\ 


SPACECRAFT  COST  MODEL 

CC3-1-10  S YMPHNY-3 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


EN 


DESIGN 

GINEERING 


— DOT+E 

TEST  AND 
EVALUATION 


TOTAL 
ODT.+  E 


PRODUCTION 

ENGINEERING 


RECURRING- 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS  - • 

DATA  HANDLING  * 
STABILITY  AND  CONTROL 

auxiliary  propulsion 

SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

QUALIFICATION  UNIT(S) 
GS  E (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


3.1 

1.0 

1.6 

1.3 
3.6 

5.3 

1.4 


17*4 


.9 

.1 

.6 

.4 

.3 

2.1 

,8 


5.2 


4.0 

1.1 

2.4 
1.7 
3.9 

7.4 

2.2 


22.7 

16.5 


39.1 

0.0 

1.7 

1.7 
42.5 


0.0 

0.0 

• 2 

.1 

0.0 

2.1 

.2 


.7 
* 1 
1.0 
.5 
• 3 
2.1 
.8 


.7 
• X 


1.1 

.6 
• 3 
4.2 
1.0 


2.5*  5,6  0,1 

7.7 


15.8 


.4 
• 6 


16.8 


AVERAGE  UNIT  COST  ( 1 SATELLITES 

TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


16«0 

59.3 


10 1 


£ -I I (\ 


CC3-1-10  SYMPHNY-3 


* * * * assembly  descriptions  * * $ * 

STABILIZATION  AND  CONTROL 


IDENT  TYPE 
1303  REACTION  WHEEL 
1401  VALVE  DRIVER  ASSY 
1009  EARTH  SENSOR 
2203  CONTROL  ELECTRNCS 

NO. 

1 

2 

2 

2 

UNIT 

WEIGHT 

5.1 
1.6 

22  .2 

7.1 

UNIT 

POWER 

.3 

1.0 

1.4 

62.0 

DDTE 

FACTOR 

1.00 

1.00 

1.00 

1.00 

D.E.  COST 
100166. 
61349. 
1807116. 
1154954, 

T.E.  COST 
40360. 
51402. 
696982. 
749743. 

VEHICLE 
PROD.  COST 
25055. 
30578. 
916379. 
507024, 

VEHICLE 
ENG.  COST 
0. 

24514. 

722098. 

461503. 

AUXILIARY  PROPULSION 

IDENT  TYPE 
R29  THRUSTER 
03 A THRUSTER 

NO. 

12 

4 

UNIT 

WEIGHT 

.6 

.7 

UNTT 

POWER 

0.0 

.1 

OOTE 

FACTOR 

.10 

.10 

D.E.  COST 
15068. 
11440. 

T.E.  COST 
62143. 
25095, 

VEHICLE 
PROD.  COST 
101655. 
42929. 

VEHICLE 
ENG.  COST 
101482, 
45221. 

DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COM MD  DEC  CD  + DISTR 

NO. 

1 

1 

UNIT 
WEIGHT 
8 .9 
2.3 

UNIT 

POWER 

3.0 

7.5 

DDTE 

FACTOR 

,1.00 

1.00 

D.E.  COST 
475022. 
1643908. 

T.E.  COST 
139061. 
47819. 

VEHICLE 
PROD.  COST 
177501. 
61065. 

VEHICLE 
ENG.  COST 
0. 
0«  . 

COMMUNICATIONS 

IDENT  TYPE 
1C6  BASEBNO  ASSY  UNIT 
202  ANTENNA 
327  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  CCND 
605  DIPLEXER 

NO. 

2 

1 

1 

1 

2 

2 

UNIT 
WEIGHT 
2.0 
8 .A 
4.7 
3 .9 
1.5 
.7 

UNIT 

POWER 

0.0 

0.0 

13.0 

6.3 

.9 

.3 

DDTE 

FACTOR 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

D.E.  COST 
49642. 
349517. 
245354, 
77256. 
20153. 
13337, 

T.E.  COST 
27399. 
137063. 
53200. 
24775. 
30796. 
5661, 

VEHICLE 
PROD,  COST 
64909. 
■75778. 
126552, 
39973. 
41640. 
9185. 

VEHICLE 
ENG.  COST 
19836. 
0. 

0 a 
0. 
8053. 
5329. 

/ rly 


/r6£-llf\ 


CC3-1-10  SYMPHNY-3 


ELECTRICAL  POWER 

IOENT  TYPE 
243  BATTERY 


NO. 

2 


UNIT 

WEIGHT 

37.1 


UNIT 

POWER 

0.0 


DDTE 

FACTOR 

.10 


EQUIPMENTS  USING  CCST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
TH1RMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 
26.4 
37.7 
21.  5 
C.O 
65.1 
101.3 
47.6 
4.4 
32.0 

110.0 

229.0 


D.E.  COST 
44526. 


DDTE 
FACTOR 
1.00 
1 .00 
1.00 
0.00 
1.00 
1.00 
1 .00 
1.00 
1.00 


D 


.6.  COST 
297094. 
17e223. 
585642. 

0. 

814623. 

1476310. 

518770. 

272789. 

48661. 


T.E.  COST 
30747. 


T.E,  COST 
47467. 
104845. 
87760. 

0. 

483803. 

550700. 

245634. 

103232. 

30503. 


VEHICLE 
PROD.,  COST 
113681. 


VEHICLE 
PROD.  COST 
121244. 
141829. 
93156. 

0 . 

411922. 

351660. 

313708. 

131842. 

30035. 


VEHICLE 
ENG.  COST 
89853. 


VEHICLE 
ENG.  COST 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


TOTAL  SATELLITE  WEIGHT  870.7 


/ 

/ 

/ 


J^.bZ'-W  t\ 


•*  SATELLITE  SYSTEMS  COST  MODEL  ** 
CC^  -/-/f  A/VJ/tr 


JPSYST6H  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION HONOR  ROPELLANT 

DATA  PROCESSING  AND 
CONFIGURATION  

COMMUNICATIONS 
CONFIGURATION  

ELECTRICAL  POWFR 
CONFIGURATION  - - 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  ( DTU) 
UNIFIED  LINK-COMMON  ANTENNAS 
SHUNT  - BODY  HOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

on?  nnurn 19  323 • NUMBER  OF  QUAL  UNITS  » 0 
BOL  POWER  » 77.t  ARRAY  AREA  ■ 23.7  SQ  FT 


BATT  CAP  ■ 


AHP“HR 


SPACECRAFT  COST  MODEL 


C C3-1-1 1 AMS  AT 
I MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

DESIGN 

ENGINEERING 

DQT+E— — 

TEST  AND 
EVALUATION 

TOTAL 

DDT+E 

PRODUCTION 

ENGINEERING 

—RECURRING  — 
FAB  AND 
ASSEMBLY 

recSr^i 

■STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 

AND  CONTROL 
AUXILIARY  PROPULSION 

1.4 

1*9 

1.2 

1.9 

2.7 

1.3 

.4 
.1 
1.0 
.3 
« 3 
.7 
.6 

1.9 

z'.l 

1.5 

2.1 

3.4 

1.9 

0.0 
0.0 
.0 
0.0 
0.0 
0.0 
• 1 

• 3 

llo 

.4 
. 3 

• 6 
• 6 

• 3 
, *1 
1.0 

• 4 
.3 

• 6 
.7 

SPACECRAFT 
MISSION  EQUIPMENT 

10.9 

3.5 

14.4 

3.7 

• 2 

3*3 

3.5 

1.4 

QUALiMpnON  UNIT  (SI 
GjE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 

18.1 

0.0 

1.2 

1.1 

4.9 

••’♦3 

• 3 

Total  satellite 

20.4 

9.4 

AVERAGE  UNIT  COST  ( 

1 SATELLITES) 

~ 5.4“ 

■ 23*8 


CC3-1—1 1 AHSAT 


ASSEMBLY  DESCRIPTIONS 


STABILIZATION  AND  CONTROL 


IDENT  TYf*E 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELECTRNCS 
603  EARTH  SENSOR 


AUXILIARY  PROPULSION 


1DENT  TYi»E 
834  THRUSTER 

DATA  PROCESSING 


UNIT 

HEIGHT 

1.6 

.3 

2.8 

7.4 

1.3 


UNIT 


PQ  Wtl 
5 .9 


UNIT 

POWER 

• 1 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMD  DECOO*DISTR 


COMMUNICATIONS 


INSTRUMENTATION 
. UN  IT 
MO.  WEIGHT 


UNIT 

POWcR 

3.0 

7,5 


DOTE 
FACTOR 
l .00 
1.00 
i .00 
1 .00 
1 .00 


DOTE 

FACTOR 

.10 


ODTE 
FACTOR 
1 .00 
i .00 


D.E.  COST 
165834. 
116150. 
77256. 
1071594. 
128272, 


D.E.  COST 
13754. 


D.E.  COST 
234664. 
871803. 


TYPE 

ISEBNt 


BASEBND  assy  unit 
ANTENNA 
TRANSMITTER 
RECEIVER 

COMMAND  SIG  COMO 
DIP  LEXER 


UNIT  UNIT  DOTE 
NO.  WEIGHT  POWER  FACTOR  D.E.  COST 
} 1*9  „*5  1.00  44622. 


2.1  10.9 

3.9  6.3 


1.00 

1,00 

1.00 

1:88 

1.00 


349517. 

136863, 

77256. 

18115, 

57409. 


T.E.  COST 
15851, 
14519. 
15984. 
447918.1 
32368. 


T.E.  COST 
45762. 


T.E o COST 
139061.1 
47819. 


137063,1 

28105.' 

24775.1 

18115. 1 
15451. 


vehicle 

PROD.  COST 
25685. 
18541, 
17010. 
290184. 
45246, 


VEHICLE 
PRJO.  COST 


77273. 


VEHICLE 
PROD.  COST 
177581. 
61065, 


„ VEHICLE 
PROD.  COST 
36060.' 

75778.1 
77564® 

39973.1 
23133, 
21942, 


76092. 


3i£-IIN 


CC3-1-11  AMS  AT 


ELECTRICAL  POWER 


IDENT 
202  BA 


pE 


TERY 


MO* 

2 


UNIT 

WEIGHT 

9.5 


UNIT 

POWER 

0.0 


DOTE 

FACTOR 

.10 


QUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 

Di 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 

11.7 
20.3 
1 A • 3 
15.9 

53.8 

50.9 
A3. 5 
13.  A 

45.8 

35.0 


O.E.  COST 
0778. 


T,6hi°!I 


VEHICLE 
PROD.  COST 
42670. 


ACTOR 

D.E.  COST 

“ To  E.  COST 

FRfiD. 

1.00 

213406. 

22342. 

57068. 

1.00 

105434. 

62025. 

83904. 

1.00 

386332. 

66561. 

73385. 

1 .00 

590016. 

367565. 

234718. 

1 .00 

755900. 

418145. 

356020. 

1.00 

629155. 

306801. 

195914. 

1.00 

176795. 

233026. 

297606. 

i .00 

11610.' 

14020. 

18050. 

VEHICLE 
ENG.  COST 
17714. 


eB^1^ 


T 

0 * 

0. 

0. 

0. 

0. 

0. 

0. 

0. 


TOTAL  SATELLITE  WEIGHT  379.2 


SATELLITE  SYSTEMS  COST  MODEL  ** 

3 /}rfi£ 


SUBSYSTEM  CONFIGURATIONS 


STABILIZATION  AND  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONCPROPELL ANT 

DATA  PROCESSING  AND'  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  <OTU! 

COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 


ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING 
CONFIGURATION  - 


SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  «■  19323. 
BOL  POWER  - 36C . 


NUMBER  CF  CUAL  UNITS  *>  0 
ARRAY  AREA  « 111.0  SO  FT 


BATT  CAP  o 22.  AMP-HR 


VI 1-4  0O 


SPACECRAFT  COST  MODEL 


CC 3-1-1 2 APPLE 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

DESIGN 

ENGINEERING 

DOT  + E 

TEST  AND 
EVALUATION 

TOTAL 
DOT  + E 

PRODUCTION 

ENGINEERING 

—RECURRING 

FAB  AND 
ASSEMBLY 

TOTAL 

RECURRING 

STRUCTURE 
THEPMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

2.9 

.8 

3*2 

1.2 

3.0 

3.1 
1.5 

1.5 

.2 

1.2 

.9 

.3 

.9 

.8 

3.9 
1.0 

9.9 
1.6 

3.3 
9.0 

2.3 

0.0 

0,0 

• 1 

• 1 
0.0 

• 3 
.1 

1.0 
.2 
1.5 
.5 
• 3 
.8 
.7 

1.0 
• 2 
1.6 
.6 

• 3 
1.1 

• a 

SPACECRAFT 
MISSION  EQUIPMENT 

•i 

15.3 

5.2 

20.9 

11.2 

• 6 

5.1 

5.7 

5e0 

SATELLITE 

™fAL{age)TIDN  UNIT(s) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 

31.7 

0.0 

1.5 

1.5 

10.7 

.9 
• 9 

TOTAL  SATELLITE 

39.7 

11.5 

AVERAGE  UNIT  COST  ( 

1 SATELLITES) 

11.5 

T0IAL  SATELLITE  DOT  + E 

recurring  cost 

AND 

■ 

96.2 


■V 


i of,-iir\ 


CCB-l-12  apple 


♦ * 

* * ASSEMBLY 

DESCRIPTIONS  * 

STABILIZATION  AND  CONTROL 

UNIT 

UNIT 

DDTE 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

203  VALVE  DRIVER  ASSY 

1 

1.6 

5.9 

1.00 

165 8 3 A o 

303  SUN  SENSOP 

1 

• 3 

.0 

1.00 

116150. 

A 03  NUTATION  DAMPER 

1 

2.8 

0.0 

1.00 

77256. 

603  CONTROL  ELFCTPNCS 

1 

7. A 

3.5 

1.00 

107159A. 

806  EARTH  SENSOR  ASSY 

2 

A .1 

L .0 

1.00 

397A32. 

AUXILIARY  PROPULSION 

UNIT 

UNIT 

DDTE 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

03A  THRUSTER 

8 

.7 

.1 

.10 

1375A. 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

UNIT 

0DT6 

IDENT  TYPE 

NO. 

WEI GHT 

POWER 

FACTOR 

D.E.  COST 

203  DIGITAL  TELEMETRY 

1 

8 .9 

3.0 

1.00 

389113. 

A03  COMMD  DEC CD  + D ISTR 

1 

2.3 

7.5 

1.00 

1373897. 

COMMUNICATIONS 

UNIT 

UNIT- 

DDTE 

IDENT  TYPE 

NC. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

103  BASE  BNO  ASSY  UNIT 

1 

2,0 

.5 

1.00 

AA622. 

202  ANTENNA 

1 

8. A 

0.0 

1.00 

3A9517. 

306  TRANSMITTER 

2 

2.1 

10.9 

1.00 

152260. 

AO  1 RECEIVER 

1 

3.9 

6.3 

1.00 

77256  . 

503  COMMAND  SIG  COND 

2 

1.5 

.9 

1.00 

20153. 

603  DIPLEXER 

1 

3.1 

1.0 

1.00 

57A09 « 

T. E • COST 
15651. 
1A519. 
1 5 90  A • 
AA7810. 
153300. 


ToE.  COST 
A5762. 


T»E.  COST 
139061. 
A7819. 


t.E.  COST 
16117. 
137063. 
A 7 77  9# 
2 A 77  5 • 
30796. 
15A51. 


VEHICLE 
PROO.  COST 
25685. 

1 8 5 A 1 . 
17010. 

2 90 1 8 A • 
216A65. 


VEHICLE 
PROD.  COST 
77273. 


VEHICLE 
PROD.  COST 
177581. 
61065. 


VEHICLE 
PROD.  COST 
36060. 
75778. 
139615. 
39973.  • 
A16A0„ 
219A2; 


VEHICLE 
■ENG.  COST 
0. 

0. 

0. 

0. 

158808. 


VEHICLE 
ENG.  COST 
76092. 


VEHICLE 
ENG.  COST 

0. 

0. 


VEHICLE 
ENG.  COST 

0. 

0« 

606 A 1. 
0* 
8053. 

0 « 


TofvillX 


CC3-1-12  APPLE 


ELECTRICAL  POWER 

IDENT  TYPE 
218  BATTERY 


UNIT  UNIT  DOTE 

NO*  WEIGHT  POWER  FACTOR  D.  E.  COST  T.E.  COST 
2 21.0  0.0  .10  25309,  20430. 


VEHICLE 
PROO.  COST 
75537. 


VEHICLE 
ENG.  COST 
51073. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


OOTE 

VEHICLE 

VEHICLE 

NAME 

WEIGHT 

FACTOR 

O.E.  COST 

T.E.  COST 

PROO.  COST 

ENG.  COST 

SOLAR  ARRAY 

54.6 

1.00 

629175. 

93031. 

237626. 

0. 

WIRING  HARNESS 

AO,  3 

1.00 

18B593. 

110946. 

150081. 

0. 

THERMAL  CONTRCl 

29.7 

1.00 

489505. 

109253. 

112538. 

0. 

POWER  CONVERTERS 

15.9 

1.00 

590016. 

367568. 

234718, 

0. 

PROPULSION  FEED  SYS 

68.3 

1.00 

881623. 

501892. 

427324, 

Qo 

STRUCTURE 

216,3 

1.00 

1373743* 

1049410. 

670121. 

0* 

POWER  CONTROL  UNITS 

66.6 

1.00 

436820. 

298965. 

381020. 

0. 

SATELLITE  ADAPTER 

38.2 

1.00 

56567. 

31976. 

33314. 

0. 

PROPELLANT  WEIGHT 

140.2 

MISSION  EQUIP  WEIGHT 

14  5.0 

TOTAL  SATELLITE  WEIGHT  91?, 6 


ZQfr-llh 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

<L  C 3~  /-  13  /AfSA  -T  - / 


SUBSYSTEM  CONFIGURATIO NS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION MONOPR  CPELLANT 

flN0  INSTRUMENTATION 

CONFIGURATION  - **  SPECIAL  PURPOSE  PROCESSOR  <DTU> 
COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  = 19323. 
80L  POWER  = 416# 


NUMBER  OF  QUAL  UNITS  “ 0 
ARRAY  AREA  = 129.0  SR  FT 


BATT  CAP  = 2G.  AMP-HR 


7 l’Ob~lll\ 


SPACECRAFT  COST  MODEL 


CC3-1-13  IN  SAT-1 
< MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


---DDT  + E 

TEST  AND 
EVALUATION 


TOTAL  PRODUCTION 
OOT4-E  ENGINEERING 


• RECURRING- 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
• DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

UNIT(S) 

GSE  ( AGE  I 

LAUNCH  SITE  SUP  FORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


2.7 

.9 

3.i+ 

1.2 

3.4 
3.1 

1.5 


16.3 


1.8 

.2 

1.3 

.4 

.3 

.9 

.8 


5.5 


4.5 

1.1 

4.7 

1.6 

3.7 
4.0 
2.3 


21.8 

14.  8 


36.6 
0.  0 
1.6 

1.6 


39.8 


1.1 

.4 

1.5 

.6 

1.4 

1.6 

.8 


7.5 


2.1 

.3 

3.0 

.9 

.6 

1.5 

1.3 

9.7 


3,2 

.7 

4.6 
1.  5 
2.0 

3.1 

2.2 


17.2 

12.2 


29.4 


.7 

1.3 


31.4 


AVERAGE  UNIT  COST  C 2 SATELLITES! 

TOTAL  SATELLITE  DOT+E  AND 
RECURRING  COST 


15.7 


71.2 


CCS-l-ldi  jlNSAT-1 


451  * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 

IDENT,  TYPE 

NO. 

UNIT 

HEIGHT 

UNIT 

POWER 

203  VALVE  DRIVER  ASSY 

1 

1.6 

5.9 

303  SUN  SENSOR 

1 

• 3 

.0 

403  NUTATION  DAMPER 

1 

2.8 

0.0 

603  CONTROL  ELECTRNCS 

1 

7.4 

3.5 

806  EARTH  SENSOR  ASSY 

2 

4.1 

1.  0 

AUXILIARY  FRCPULSICN 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

834  THRUSTER 

8 

.7 

.1 

ODTE 
FACT  OF 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROO.  COST 

1.00 

165834. 

15851. 

23116. 

1.00 

116150  . 

14519. 

16686. 

i.  ao 

77 256. 

15984. 

15309. 

1.00 

1071594. 

447818  . 

261167. 

1.00 

397432. 

153300 . 

194819. 

ODTE 

VEHICLE  ' 

FACTOR  D.E,  COST 

T.E.  COST 

PROO,  COST 

,10  13754. 

45762. 

76302. 

DATA  PROCESSING  AND  INSTRUMENTATION 
„ UNIT  UNIT  DOTE 

IDENT TYPE  ,ripuMflu  NO.  HEIGHT  POWER  FACTOR  O.E.  COST 
203  DIGITAL  TELEMETRY  1 8.9  3.  0 1.00  4519C4. 

403  COMMO  DECOO+DISTR  1 2.3  7.5  1.00  1571770. 


T.E.  GOST 
139061 . 
47819. 


COMMUNICATIONS 

I DENT  TYPE 
103  BASEBND  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  OIPLEXER 


10. 

- UNIT 
WE  IGHT 

UNIT 

POWER 

DOTE 
FACT  OR 

D.E.  COST 

1 

. 2,0 

. 5 

1.00 

44  622. 

1 

8.4 

8.0 

1.00 

349517. 

2 

■ 2.1 

10.9 

1.00 

152260. 

1 

3.9 

6.3 

1.00 

77256. 

2 

■ ' 1.5 

.9 

1.  00 

20153. 

1 

3.  1 

1.0 

1.00 

57409. 

T.E.  COST 
16117* 
137063. 
47779. 
24775 . 
30796. 
15451. 


VEHICLE 
ENG.  COST 
33132. 
23206. 
15435. 
214097. 
190537. 


VEHICLE 
ENG.  COST 
72945, 


VEHICLE 
ENG.  COST 
90287. 
314020, 


VEHICLE 
ENG.  COST 
8915. 
69831, 
72997. 
15435. 

9662, 

11470* 


°>  of>~ur\ 


DC3-1-13  IN  SAT-1 


ELECTRICAL  POWER 

IOENT  TYPE 
224  BATTERY 


NO. 

2 


UNIT 

WEIGHT 

29.1 


UNIT 
POWER 
0.  0 


DOTE 

FACTOR 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CO  UROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  AOAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 

63.2 
46.5 

33.3 
15.  9 

68.3 
264.8 

70.  8 
45.  7 

140.2 

200.  0 


DOTE 
FACTOR 
1.  DO 
1.00 
1.00 
1.00 
1.  0 0 
1.00 
1.00 
1.00 


O.E.  COST 
30806. 


O.E.  COST 
698970. 
212925. 
531991. 
590016. 
00  1623. 
1510062. 
475374. 
98816. 


T.E.  COST 
25839. 


T.E.  COST 
106524. 
125260. 
118065. 
367?6  0. 
501892. 
1246314. 
309854. 
37004. 


VEHICLE 
PROD.  COST 
94334. 


VEHICLE 
PROD.  COST 
244084. 
152500. 
108295. 
211246. 
384593. 
7162  74. 
356155. 
33298. 


VEHICLE 
ENG.  COST 
59595. 


VEHICLE 
ENG.  COST 
139649. 

42541. 
106288. 
117881. 
176142. 
301700. 
94976. 
19  743. 


TOTAL  SATELLITE  WEIGHT  1072.9 


la 


**  SATELLITE  SYSTEMS  COST  MODEL 
C-C-3,  ZLrtSAT^Z- 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTRCL 

CONFIGURATI CN  SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONCPPOPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATI CN  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMMUNICATIONS 

CONFIGURATION UNIFIED  LINK-COMMON  ANTENNAS 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  “ 19323.  NUMBER  OF  GUAL  UNITS  ■ 0 

BDL  POWER  • A 67.  ARRAY  AREA  » 14A.0  SQ  FT  BATT  CAP  - 28*  AMP-HR 


? <7/7  -ll  l\ 


SPACECRAFT  COST  MODEL 


CC3-L-14  INSAT-2 
(MILLIONS  OF  1977  DOLLARS! 


SUBSYSTEM  COST 

DESIGN 

ENGINEERING 

— * — DDT*  E 

test  and 
evaluation 

TOTAL 
ODT  + E 

PRODUCTION 

ENGINEERING 

-RECURRING- 
FAB  AND 
ASSEMBLY 

STRUCTURE 
THfcPMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTRCl 
AUXILIARY  PROPULSION 

2.9 

.9 

3.6 

1.3 

3.7 

3.3 
1.5 

2.0 

.2 

1.3 

.4 

.3 

1.3 

.8 

4.9 

1.1 

4.9 
1.7 

3.9 
4.6 
2.3 

2.8 

.9 

3.8 

1.5 

3.5 
5.3 

1.9 

4.3 
.6 

5.7 

1.7 
1.1 

3.7 

2.4 

SPACECRAFT 
MISSION  EQUIPMENT 

17.2 

6.2 

23.5 

16.4 

19.6 

19,5 

SATELLITE 

^H^TI0N  uNrrm 

bht  (AGcl 

SUPPORT 

CONTRACTOR  FEE 

39.8 

0.0 

1.6 

1.8 

TOTAL  satellite 

4 3.2 

AVERAGE  UNIT  COST  ( 

4 SATELLITES! 

TOTAL  SATELLITE  ODT+E 
RECURRING  COST 

AND 

TOTAL 

RECURRING 


7.1 

1.5 

9.5 

3.2 

4.6 
9.0 

4.3 


39,1 

24*6 


63,7 


1,6 

2.8 


68,1 


17,0 


11143 


n? 


b oti-\ir\ 


CC3-1-14  INSAT-2 


* + * * ASSEMBLY  OESCRIPTIDNS  * * * * 


STABILIZATION  AND  CONTROL 


IOENT  TYPE 
203  VALVE  DRIVER  ASSY 
3C3  SUN  SENSOR 
4 03  NUTATION  DAMPER 
603  CONTROL  ELCCTRNCS 
906  EARTH  SENSOR  ASSY 


NO. 

1 

I 

1 

2 
2 


AUXILIARY  PROPULSION 

IDENT  TYPE  NO. 

9 36  THRUSTER  P 


UNIT 

WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

1 • 6 

5.9 

1 .00 

165834. 

15351. 

20805. 

• 3 

• 0 

1.00 

116150 . 

14519. 

15018. 

2 • 3 

0.0 

1.00 

77256. 

15934. 

13778. 

7*4 

3.5 

1.00 

1192146. 

761291. 

423092, 

4 « 1 

1.0 

1.00 

397432. 

153300. 

175338, 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR  D.E.  COST 

T.E.  COST 

VEHICLE  - 
PROD.  COST 

.7 

.1 

.10  13754. 

45762. 

74656. 

DATA  PROCESSING  AND  INSTRUMENTATION 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMO  DEC  CD  + DIS  TR 


COMMUNICATIONS 

IDENT  TYPE 
103  BASEtJND  ASSY  UNIT 
203  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  CCND 
603  DIPLEXER 


UN  IT 

UNIT 

0 DTE 

NO. 

WEIGHT 

POWER 

FACTOR 

1 

8 .9 

3.0 

1. 00 

1 

2.3 

7.5 

1.00 

NO. 

UNIT 

UNIT 

DDTE 

WEIGHT 

POWER 

FACTOR 

1 

2.0 

.5 

1.00 

1 

10.4 

0.0 

1.00 

2 

2.1 

10.9 

1.00 

1 

3 .9 

6.3 

1.00 

2 

1.5 

.9 

1 ,00 

1 

. 3.1 

1.0 

1 .00 

D.E.  COST 
482322. 
1666613. 


£.  COST 
44622. 
415318. 
152260. 
77256. 
20153. 
57409. 


V.E.  COST 
139061. 
47619. 


VEHICLE 
PROD.  COST 
143841. 
49463. 


T.E.  COST 
1611 7, 
158108. 
47779. 
24775. 
30796. 
15451. 


VEHICLE 
PROD.  COST 
29209. 
71507. 
113089. 
32378. 
33  72  8 e 
17773, 


VEHICLE 
ENG.  COST 
39752. 
27842. 
18519. 
519051. 
173039. 


VEHICLE 
ENG.  COST 
67872. 


VEHICLE 
ENG.  COST 
115618, 
399504, 


VEHICLE . 
ENG.  COST 
10696. 
99556. 
66293, 
18519, 
8775, 
13762. 


V / \-iUo 


CC3-1— 1<V  INSAT-2 


ELECTRICAL  POWER 

IUENT  TYPE 
224  BATTERY 


NO* 

2 


UNIT 
WE IGHT 
29.1 


UNIT 

POWER 

0.0 


DOTE 

FACTOR 

.10 


0 * E • COST 
30806. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWFR  9?^Ti?SL  „UNITS 
SATELLITE  ADAPTER 


WEIGHT 

71.0 

51.9 

36.1 

15.9 
68.3 

304.9 

75.0 

51.0 


PROPELLANT  WEIGHT  1A0.2 

MISSION  EQUIP  WEIGHT  225.0 


DDTE 
FACTOR 
1.00 
1.00 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00 


D.E.  COST 
754917. 
233716* 
552877. 
590016. 
881623. 
1579936. 
508646. 
108475  . 


T.E.  COST 
25839. 


T.E.  COST 
1 1 86  45  • 
137491. 
124708. 
367568. 
501892. 
1405015. 
320478. 
40134. 


„ VEHICLE 
PROD.  COST 
92300. 


VEHICLE 
ENG.  COST 
55450. 


VEHICLE 
PROD.  COST 
245474. 
150652. 
102180. 
190122, 
346134. 
726735. 
331531. 
31955. 


VEHICLE 
ENG.  COST 
180961. 

56024* 

132530. 

141433. 

211334. 

378727* 

121928* 

26003. 


TOTAL  SATELLITE  WEIGHT  1170.9 


*+  SATELLITE  SYSTEMS  CnST  MODEL  ** 
4C-3-  FALAPA  - Z_ 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGUPATICN  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION MONO  PRO  PE LL ANT 

OATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  ( DTU ) 


COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  * 19323.  NUMBER  OF  QUAL  UNITS  « 0 

BOL  POWER  “ 1198.  ARRAY  AREA  » 94.0  SO  FT  BATT  CAP  «100*  AMP-HR 


/ 


Tlfr-liA 


SPACECRAFT  COST  MODEL 


CC3-T-16  PALAPA-2 
( M ILL  I CNS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGO) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


ODT+E 

-RECURRING— 

TOTAL 

ESIGN 

TEST  AND 

TOTAL 

PRODUCTION 

FAB  AND 

NEERING 

EVALUATION 

DDT+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

4.8 

1.5 

6.3 

4.6 

3.6 

3.5 

1 .2 

.3 

1.5 

1.1 

.9 

2*0 

3*0 

• 9 

3.9 

3.8 

5.1 

8.9 

1 .3 

.5 

1.8 

1.8 

2.2 

4.0 

5*6 

• 3 

5*9 

5.4 

1«  1 

6*5 

, 4.3 

1.6 

5.9 

5.0 

A.  4 

10.3 

1*8 

1.0 

2.9 

2.8 

3.5 

6*2 

22*1 

6.0 

28.1 
32. L 

60.2 

0.0 

2.0 

2.1 

25.4  , 

21.0 

46.4 
5i.O 

97.4 

1.8 

3.4 

TOTAL  SATELLITE 


64.2 


102*6 


AVERAGE  UNIT  COST  ( 4 SATELLITES) 


25#6 


TOTAL  SATELLITE  DO  T + E AND 
RECURRING  COST 


166*8 


Slfr-IIK 


CC3-1-16  PAL A PA— 2 


* * + * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AMD  CONTROL 

IDENT  TYPE  NO. 

1303  REACTION  WH'EEL  2 

1601  VALVE  DRIVER  ASSY  2 

1-815  EARTH  SENSOR  1 

2203  CONTROL  EI.ECTRNCS  2 


UNIT 

WEIGHT 

5 .1 
I .6 
15.4 
7.1 


UNIT 

ROWER 

.3 

1.0 

15.6 

62.0 


DOTE 

FACTOR 

1.00 

1.00 

1.00 

1.00 


D.E.  COST 
111435  . 
61349, 
1172826. 
1154954. 


T.E.  COST 
68611. 
51402. 
296104. 
749743. 


VEHICLE 
PROD.  COST 
37696. 
31248. 
302424. 
410692. 


VEHICLE 
ENG.  COST 
48518, 
26711. 
281138, 
502857, 


AUXILIARY  PROPULSION 

IDENT  TYPE 
818  THRUSTER 
834  THRUSTER 


NO, 

18 

6 


UNIT 

weight 

.4 

.7 


UNIT 

POWER 

0,0 

.1 


DOTE 

FACTOR 

.10 

.10 


O.E.  COST 
14248. 
12597. 


T.E.  COST 
70110. 
35429. 


VEHICLE 
PROO.  COST 
106069, 
58495. 


VEHICLE 
ENG.  COST 
104195. 
54067, 


DATA  PROCESSING  AMD 

IDENT  TYPE 
203  DIGITAL  T ELEMFTRY 
403  CQNM0  DEC CD  + D IS TR 


INSTRUMENTATION 

UNIT  UNIT 

NG.  WEIGHT  POWER 

1 8.9  3.0 

1 2.3  7.5 


DOTE 

FACTOR 

1.00 

1.00 


O.E.  COST 
771799. 
2543690. 


T.E.  COST 
139061. 
47819. 


VEHICLE 
PROD,  COST 
143841, 
49463* 


VEHICLE 
ENG.  COST 
185008. 
609746, 


COMMUNICATIONS 

IDENT  TYPE 
106  BASE8ND  ASSY  UNIT 
202  ANTENNA 
327  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  CONO 
605  DIPLEXER 


UNIT  UNIT  D DTE 
NO.  WEIGHT  POWER  FACTOR  D.E,  COST 


2 

1 

2 

1 

3 

2 


2.0 
a. 4 

4 .7 
3.9 
1.5 

.7 


0.0 

0.0 

18,0 

6.3 

.9 

.3 


1 .00 
I .00 
1.00 
1.00 
1.00 
1.00 


49642. 
349517. 
272957. 
77256. 
22191. 
13337. ‘ 


T.E.  COST 
27399. 
137063. 
90576. 
24775. 
43476. 
5661. 


VEHICLE 
PROO.  COST 
52576. 
61380. 
184514. 
32378. 
47569, 
7440. 


VEHICLE 
£NGo  COST 
21614. 
83783. 
118843. 
18519. 
12967, 
5807. 


/ 


jilh-UK 


CC3-1-16  PALAPA-2 


ELECTRICAL  POWER 

IDENT  TYPE 
269  BATTERY 


N0.‘ 

2 


UN  IT 
WEIGHT 
71.3 


UNIT  DOTE 

POWER  FACTOR  D.E.  COST 
0.0  .10  86935. 


T.E.  COST 
4926  L. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PPOPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SCLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT- 

65.5 

58.9 

76.6 

0.0 

95.0 

156.2 
73.3 

10.9 

55.0 

218.2 
500.0 


DOTE 
FACTOR 
1.00 
1.00 
1.00 
0.00 
1 .00 
1 .00 
1.00 
1.00 
1.00 


D 


.E,  COST 
560061  . 
260136. 
700933. 

0. 

1043211. 

2-209086. 

882590. 

504592. 

115666. 


T.E.  COST 
110109. 
153063. 
207688. 

0. 

646007. 

795749. 

316208. 

223199. 

52593. 


VEHICLE 
PROD.  COST 
175964. 


VEHICLE 
ENG.  COST 
156484. 


VEHICLE 
PROD.  COST 
22781  A. 
167715. 
158671. 
0. 

445524. 

411596. 

327114. 

230096. 

33398. 


VEHICLE 
ENG.  COST 
134252. 

62369. 

166021. 

0. 

250068. 

529732. 

211568. 

120956. 

27726, 


TOTAL  SATELLITE  WEIGHT  1548.1 


♦S  SATELLITE  SYSTEMS  COST  HOOEL  ** 

- . C cL  3-  /-/ 7 ■JZfi-N-f 


T 


u- 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

AUXILIARY  PROPULSION 
CONFIGURATION  - - HONCPROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 
CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR 


\ 


katiqHn  - 


f DTUI 

UNIFSEO  LINK«*COHHON  ANTENNAS 

ARRAY 


CONFIGURATii 

ELECTRICAL  POWER  • • 

CONFIGURATION  SHUNT  - BOOY  MOUNTED  SOLAR 

VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 

MISCELLANEOUS  INFORHATI CN 
APOGEE  °19523«  NUMBER  OF  DUAL  UNITS  • 

"■  BQL  POWER  " 396*'  ARRAY  AREA  « 122*0  SO  F 


¥ 


BATT  CAP  • ANP-HR 


SPACECRAFT  COST  MODEL 


CC3-1-17  IRAM-X 
t MILLIONS  OF  1977  DOLLARS! 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


~T??f+ANO~" 

EVALUATION 


TOTAL 

DDT+E 


PRODUCTION  RCCFaBIAND  TOTAL 

Engineering  assembly  recurring 


7?~ 

£ 

§‘K.. 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

G$E  ( AGE ) 
LAUNCH  SITE- 
CONTRACTOR  F 


UNITCS! 

IUPPORT  - 

IE- 


2.6 
.9 
3*3 
1*2 
3.4 
3.1 
Is  5 


16.0 


1.7 

,.2 

1.3 
.4 
.3 
.9 
.8 

5.4 


TOTAL  SATELLITE 


4.3 

1.0 

4.6 
1*6 

3.6 
4.0 

2.3 


iU 

36*2 

0.0 

1.6 

1.6 

39.3 


1.9 

2^6 

•!:? 

2.6 

1.4 

12.5 


2.9 

.4 

4*1 

1.3 

!i? 


13.4 


- 4.7 

&:? 

2.3 

3.2 
4.7 

3.3 

!9i? 

43.1 

46a 


AVERAGE  UNIT  "COST  < - 3 SATELLITES! 

TOTAL  SATELLITE  DDT*E  AND 
RECURRING  COST 


19** 

89.9 


CC 3—1-17  IRAN-1 


* * * * ASSEMBLY  DESCRIPTIONS  + * * * 


STABILIZATION  AND  CONTRCL 


I DENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELECTRNCS 
806  EARTH  SENSOR  ASSY 


UNIT  UNIT  DOTE 


NO,  WEIGHT  POWER  FACTOR  D.E.  COST 
1 1.6  5.9  1.00  165634. 


1.00 

1.00 

1.00 

1.00 

1.00 


116150. 
77256. 
10715 94. 
397432. 


T. E.  COST 
15851. 
14519. 
15984. 
447818. 
153  3 CO- 


VEHICLE 
PROD.  COST 
21734. 
15689. 
14394. 
245557. 
183175. 


ENG.  COSI 
38901. 
27Z47. 
16123. 
251375. 
183419. 


AUXILIARY  PROPULSION 


UNIT  UNIT 
NO.  WEIGHT  POWER 
8 .7  .1 


DOTE 

FACTOR  D.E.  COST 
.10  13754. 


T.E.  COST 
45762. 


VEHICLE 
PROD.  COST 
75437. 


DATA  PROCESSING  AND  INSTRU 


I^03TDIGI?Sl  TELEMETRY 
403  CONMD  DECOO+D  ISTR 


--"W”  UNIT  DOTE  ■ 

T "W'CS*  F1"8R 


1.00 

1.00 


•e.  Cost 

442047* 

1540902. 


T.E.  COST 
139061. 
47819. 


VEHICLE 
PRQD.  COST 
150270. 
51673. 


VEHICLE 
■NG.  COS 
103696. 
361466. 


COMMUNICATIONS 

IOENT  TYPE 
103  BASE  BND  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 


181 8? 


RECEIVER 

COMMAND  SIG  COND 
DIPLEXER 


UNIT  UNIT  DOTE’  „ 

WEIGHT  POWER  FACTOR  D.E.  COST 


• 5 
0.0 
10.9 
6.3 
.9 
1.0 


1.00 
le  00 
1.00 
1.00 


44622. 

349517. 

152260. 

77256. 


1:88  i?i3i:  l 


T.E.  COST 

, i \i\Wl 

47779. 

24775. 

30796* 

15451. 


■VEHICLE" 
PROD.  COST 
30515. 
64124. 
118144. 
33825. 


i mt 


70270. 

18123. 


CC 3-1-17  IRAN-1 


4 


• < 
-c 


ELECTRICAL  POWER 

I CENT  TYPE 
22 1 BATTERY 


UNIT 

HEIGHT 

25.3 


UNIT' 

POWER 

0.0 


DOTE 

FACTOR 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 

sroas"  feed  srs 

B¥ILffiTS8krVBH* 

PROPELLANT  HEIGHT 
MISSION  EQUIP  HEIGHT 


HEIGHT 

60*2 

11:8 

15.9 

68.3 

249.5 

66.6 

43*9 

140.2 

200*0 


TOTAL  SATELLITE  HEIGHT  103054 


OOTE 

FACTOR 

1.00 


O.E.  COST 
27169. 


}:88  HIM 
1.00 
1.00 
1.00 

1:88 


O.E.  COST 
672190. 

• A - 

3887. 
590016. 
881623. 
1486609. 
461067. 
63665 . ' 


T.E 


T.E.  COST 
101834. 

mm: 

367560. 

501892. 

1184833. 

298965. 

35895. 


VEHICLE 

PRD8s3igfT 


VEHICLE 

"SSsiSSr 

HIM!: 

198620. 
361606. 
640240. 
323099. 
30580.  - 


VEHICLE 

6 losSsr 


VEHICLE 

•lira!: 

xISlII: 

139406. 

206812. 

348730. 

108345. 

14935. 


to 


pj 


blfl-ll  t\ 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
c,c-  T.KAN-2^ 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  MON C P ROP E LL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  ( DTU ) 

COMMUNI CATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS. 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  » 19323.  NUMBER  OF  OUAL  UNITS  * 0 

BOL  POWER  - 562  . APRAY  AREA  » m.O  SQ  FT  BATT  CAP  « 34.  AMP-HR 


! lr1 


■ ox-h-WS, 


SPACECRAFT  COST  MODEL 


C C 3-1-1  8 IRAN-2 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

rVrL?A^^TICIN  UNITIS) 
G5  F ( AGE  ) 

LAUNCH  SUE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


DESIGN 

engineering 


3.1 
1.0 
3.9 

1.2 
3.9 
3.3 
1.5 


17.9 


AVERAGE  UNIT  COST  ( 7 SATELLITES) 

TOTAL  SATELLUE  DDT  + E AND 
RFCUPR1NG  COST 


CDT+E 

TEST  AND 
EVALUATI ON 


2.9 

.2 

1.9 
.9 
. 3 

1.3 

.8 


6.7 


TOTAL 

DDT«-E 


5.5 
1.2 
5.3 

1.6 

9.2 
9.6 

2.3 


29.6 

18.5 


93.1 

0.0 

1.7 

1.8 

96.6 


RECURRING— 

PRODUCTION  FAB  AND 
ENGINEERING  ASSEMBLY 


9.8 
1.5 

6.8 
2.2 
6.2 
8.0 
3.  1 


32.5 


0.3 

1.0 

10.0 

2.6 

1.8 

5.9 

3.9 


33.5 


TOTAL 

RECURRING 


13.1 

2.5 

16.7 

9.8 

7.9 
13.9 

7.0 


66.0 

95.2 


111.2 


2*9 

9.0 


11B.9 


17.0 


165.9 


V / m2-\ 


c C 3—1  — 1 8 IRAN-2 


* * * * assembly  descriptions 


* * 4<  + 


STABILIZATION  AND  CONTROL 


X203TVALVEEORIVBR  ASSY 
303  SUN  SENSOR  „ 

A03  NUTATION  DAMPER 
603  CONTROL  ELEC1PNCS 
806  EARTH  SENSOR  ASSY 


NO. 

I 

I 

1 

2 
2 


UNIT 

WEIGHT 

1 .6 

.3 

2 .8 
7 « A 
A. I 


UNIT 
POWER 
5.9 
.0 
0.0 
3.  5 
L.O 


DOTE 
FACTOR 
1.00 
1 .00 
1.00 
1.00 
1.00 


i.E.  COST 
165B3A. 
1 16150. 
77256. 
1192148. 
397A32. 


T.E.  COST 
1585  1. 
1A51  9. 
15  98  A . 
761291. 
153300. 


VEHICLE 
PROD.  COST 
19108. 
13793. 
1265  A. 
380591. 
1610A0. 


VEHICLE 
ENG.  COST 
37186. 
260A5. 
17323. 
4A2191. 
1A7A15. 


AUXILIARY  PROPULSION 

IDENT  TYPE 
83A  THRUSTER 

DATA  PROCESSING  AND 


NO, 

8 


UNIT 

WEIGHT 

.7 


UNIT 

POWER 

.1 


T203TDIGITAL  TELEMETRY 
A03  COMMD  DEC  OD  + O IS TR 


INSTRUMENTATION  umit 

NO.  WEIGHT  POWER 
1 8.9  3.0 

1 2.3  7.5 


COMMUNICATIONS 

IDENT  TYPE  NO. 

103  BASEBNO  ASSY  UNIT  l 

306  tWlTTE.  f 

481  SSSSWSSi*  cond  \ 

603  DIPLEXER  1 


UNIT  UNIT 


2.0 
8. A 

2.1 

3.9 
1 .5 
3.1 


.5 

0.0 

10.9 

6.3 

.9 

1.0 


DOTE 

FACTOR 

.10 

D.E.  COST 
1 3 7 5 A • 

T.E.  COST 
A5762. 

VEHICLE- 
PROD.  COST 
72688. 

VEHICLE 
ENG.  COST 
62195. 

DOTE 

FACTOR 

1.00 

1.00 

D.E.  COST 
52112A. 
1786728. 

T.E.  COST 
139061. 
A7819. 

VEHICLE 
PROD.  COST 
132112. 
A5A29. 

VEHICLE,. 
ENG.  COST 
I1685A. 
A00646. 

DOTE 
FACTOR 
1 .00 
1.00 
1.00 
1.00 
1.00 
1 .00 

D.E.  COST 
AA622 . 
3A9517. 
152260. 
77256. 
20153. 
57A09. 

ToE,  COST 
16117. 
137063. 
A7779. 
2A775. 
30796. 
15A5 1. 

VEHICLE 
PROD.  COST 
26827. 
56375. 
103867. 
29738. 
30978. 
1632  A. 

VEHICLE 
ENG.  COST 
10006. 
7837  A. 
56476. 
17323* 
7475. 
12873. 

CC3-1-18  IRAN-2 


ELECTRICAL  POWER 


I0ENT  TYPE 
233  BATTERY 

UNIT 

NO.  WEIGHT 
2 3 A <,  1 

UNIT 

POWER 

0.0 

DOTE 

FACTOR 

.10 

D. E.  COST 
36087. 

T.E.  COST 

28995. 

VEHICLE 
PROD.  COST 
1008A1. 

VEHICLE 
ENG.  COST 
5952 A • 

EQUIPMENTS  USING  COST 

ESTIMATING  RELATIONSHIPS 

NAME 

SCLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  Ft  ID  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  AOAPTER 

WEIGHT 
05.  A 
56.7 
A 1 . 5 
15.9 

68.3 
378.7 

77.6 

60.3 

ODTE 
FACTOR 
1.00 
1.00 
1 .00 
1.00 
1.00 
1.00 
1.00 
1.00 

D.E#  COST 
86 1 0 A7  * 
251921. 
571 13 A • 
590016. 
081623. 
1673657. 
566  BA  1 . 
12507A, 

T.E.  COST 
1A  07  72  * 
1A02O1. 
137069. 
367560. 
501892. 
1689266. 
326931 . 
A 50  30  • 

VEHICLE 
PROD.  COST 
267503. 
1A91A5. 
101022. 
17A619. 
317909. 
002512. 
310628. 
32370. 

VEHICLE 
ENG.  COST 
193256. 

56A89. 

128068. 

132302. 

197690. 

375292. 

127105. 

280A6. 

PROPELLANT  WEIGHT 

1 AO*  2 

MISSION  EQUIF  WEIGHT  260.0 
TOTAL  SATELLITE  WEIGHT  1326,3 


Ttf-HI/x 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

^ S - /-/*  o -Snztzzz:  <£>  - ^ 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTRCL 

CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONCPROPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSGR  ( DTU ) 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 
ELECTRICAL  POWER 

CONFIGURATION  - - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  «1P323.  NUMBER  OF  QUAL  UNITS  « 0 
BOL  POWER  * 376*  ARRAY  AREA  » 116.0  SQ  FT 


BATT  CAP  * 22s  AMP-HR 


SPACECRAFT  COST  MODEL 


CC  3-1—20  S IRI0-2 
( M ILL  I CNS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


— DDT+E 

TEST  AND 
EVALUATION 


TOTAL 
DDT  + E 


RECURRING 

PRODUCTION  FAB  AND  TOTAL 
ENGINEERING  ASSEMBLY  RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
'STABILITY  AND  CONTPCL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

QUALIFICATION  UN1T(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


2.6 

.9 

3.3 

1.2 

3.3 

3.1 

1.5 


1$  .8 


1.6 
• z 
1.2 

« A 
. 3 
.9 
.8 


5.3 


A. 2 
1.0 
A. 5 
1.6 
3.5 
A .0 
2.3 


21.1 

1 A. 2 


35.3 

0.0 

1.5 

1.6 


38, A 


1.0 

• 3 

1.5 

.6 

1.3 

1.6 

• 8 

7.  2 


1.9 

.3 
2.8 
• 9 
.6 
1.5 
1.3 


9.3 


2.9 

• 6 

A, 3 
1.5 

1.9 
3.1 

Z.2 


16.6 

11.6 


28.1 


.7 

1.2 


30.1 


AVFRAGE  UNIT  COST  ( 2 SATELLITES) 

TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


15.0 


68*5 


CC  3-1—20  SIRIO-2 


ASSEMBLY  DESCRIPTIONS 


STABILIZATION  AND  CONTRCL 

IOENT  TYPE  N( 

203  VALVE  DRTVS'R  ASSY 
303  SUN  SENSCP  ] 

403  NUTATION  DAMPER  3 

603  CONTROL  E LECTPNCS  j 

806  EARTH  SENSOR  ASSY  ; 

AUXILIARY  PROPULSION 

IDENT  TYPE  NC 

034  THRUSTER  fc 


UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

0,E.  COST 

1*6 

5.9 

1.00 

165834. 

« 3 

.0 

1.00 

116150. 

2 ,8 

0.0 

1 .00 

77256. 

7 .4 

3.5 

1 .00 

1071594. 

4.1 

1.0 

1.00 

397432. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

.7 

.1 

.10 

13754, 

DATA  PROCESSING 


INSTRUMENTATION 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMD  DECGD+DISTR 


COMMUNICATIONS 

IDENT  TYPE 
103  RASEBND  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 


UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E,  COST 

8 © 9 

3.0 

1.00 

427738. 

2.3 

7.5 

1.00 

1495966. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTS 

FACTOR 

D.E.  COST 

2.0 

.5 

1.00 

44622. 

B .4 

0.0  . 

1.00 

349517. 

2 . 1 

10.9 

1.00 

152260. 

3 .9 

6.3 

1.00 

77256. 

1 .5 

.9 

1.00 

20153. 

3 .1 

1.0 

1.00 

57409. 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  cost 

1595  1. 

23116. 

33132. 

14519. 

16686. 

23206. 

15  984. 

15309, 

15435. 

447918. 

261167. 

214097. 

153300. 

194819. 

190537. 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENGi  COST 

45762  • 

76302. 

72945. 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

139061. 

159823. 

85459. 

47819. 

54958, 

298883. 

T.E.  COST 
1611 7. 
137063. 
47779. 
24775. 
30796. 
15451. 


VEHICLE 
PROD.  COST 
32454. 
68200. 
125654. 
35975. 
37476. 
19748, 


\ # 1 1 / / — i 


CC 3-1—20  StRtO-2 


ELECTRICAL  POKER 

IDENT  TYPE 
216  BATTERY 


NO. 

2 


UNIT 

WEIGHT 

21.0 


UNIT 

POWER 

0.0 


DOTE 
FACTOR 
. 10 


E.  COST 
25309. 


T.E.  COST 
2043  0 • 


VEHICLE 
PROD.  COST 
74587. 


VEHICLE 
ENG.  COST 
48961. 


EQUIPMENTS  USIN 


NAME 

SOLAP  ARRAY 
WIRING  HARNES 
THERMAL  CONTR 
POWER  CONVERT 
PROPULSION  FE 
STRUCTURE 
POWER  CGNTROL 
SATELLITE  ADA 

PROPELLANT  W 

MISSION  EOUI 


TOTAL  SATEL 


G COST  ESTIMATING  RELATIONSHIP 


WEIGHT 

57.1 

s 

44.0 

CL 

31.0 

FRS 

15.9 

ED  SYS 

68.3 

233.8 

UNITS 

66.6 

PTEP 

41.7 

EIGHT 

140.2 

P WEIGHT 

190.0 

LITE  WEIGHT 

996.6 

S 


DTE 

CTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

.00 

648603, 

96968. 

222916. 

129642. 

.00 

203177. 

1195  25. 

145518. 

40593. 

.00 

501349. 

112473. 

103855. 

100166. 

.00 

590016. 

367568. 

211246. 

117881. 

.00 

88  1623. 

501892, 

384593. 

176142. 

.00 

1454105. 

1121153. 

644342. 

290520. 

.00 

448075. 

298965. 

343638. 

89522. 

.00 

60943. 

34550. 

31560. 

12176. 

i 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
//oXASS-n-A. 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  ANO  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONO PROPELLANT 

0AIA.. PROCESSING  AND  INSTRUMENTATION 
CONFIGURATION  - 


SPECIAL  PURPOSE  PROCESSOR  CDTUJ 
UNIFIEO  LINK-COMMON  ANTENNAS 
SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


COMMUNICATIONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING 
CONFIGURAT  ION 

MISCELLANEOUS  INFORMATION 

APOGEE  - 19323.  NUMBER  OF  QUAL  UNITS  * 0 
BOL  POWER  = 396*  ARRAY  AREA  = 122.0  SQ  FT 


- CYLI  NOFICAL 


BATT  CAP  a 24».  AHP-HR 


StfHIN 


SPACECRAFT  COST  MODEL 


CC3-1-21  NOR  CSAT-2 
(MILLIONS  OF  1977  DOLLARS) 


DESIGN 

DDT-f-E 

TEST  AND 

TOTAL 

PRODUCTION 

-RECURRING-  — 
FAB  AND 

TOTAL 

SUBSYSTEM  COST 

ENGINEERING 

EVALUATION 

ODT+E 

ENGINEERING 

ASSEMBLY 

RECURRING 

STRUC  TURE 

2.6 

1.7 

4.3 

1*1 

2.0 

3.1 

THERMAL  CONTROL 

.9 

.2 

1.0 

.3 

.3 

.7 

ELECTRICAL  POWER 

3.3 

1.3 

4.6 

1.5 

2.9 

4.4 

COM MUNICATlONS 

1.2 

• 4 

1.6 

.6 

.9 

1.  5 

DATA  HANDLING 

3.4 

.3 

3.6 

1.3 

.6 

2.0 

STABILITY  AND  CONTROL 

3.1 

.9 

4.0 

1.6 

1.5 

3.1 

AUXILIARY  PROPULSION 

1.5 

.8 

2.3 

.8 

1.3 

2.2 

SPACECRAFT 

16.0 

5.4 

21.4 

7.3 

9.5 

16.9 

MISSION  EQUIPMENT 

14. B 

12.2 

SATELLITE 

36.2 

29.0 

QUALIFICATION  UNITISI 

0.0 

GSE  (AGE) 

LAUNCH  SITE  SUP  FORT 

1.6 

.7 

CONTRACTOR  FEE 

1.6 

1.2 

TOTAL  SATELLITE 

39.3 

31.0 

AVERAGE  UNIT  COST  ( 

2 SATELLITES! 

15.5 

TOTAL  SATELLITE  DDT+E 

AND 

RECURRING  COST 

70.3 

f>  * ( i }\ 


CC3-1-21  NORCSAT-2 


* * 


* * ASSEMBLY  DESCRIPTIONS 


STABILIZATION  AND  CONTROL 

I DENT  TYPE  NO.  HEIGHT 

203  VALVE  DRIVER  ASSY  1 1.6 

303  SON  SENSOR  1 .3 

403  NOTATION  DAMPER  1 2.9 

603  CONTROL  ELECTRNCS  1 7.4 

806  EARTH  SENSOR  ASSY  2 4.1 


UNtT 

POWER 

5.9 

.0 

0.0 

3.5 

i.O 


DOTE 
FACTOR 
1.00 
1.00 
1*  00 
1.00 
1.0  0 


D.E.  COST 
165834. 
116150. 
77 256 . 
1071594. 
397432. 


T.E.  COST 
15851. 
14519. 
15984. 
447818. 
153300. 


VEHICLE 
PROO.  COST 
23116. 
16686. 
15309, 
261167. 

• 194819. 


VEHICLE 
ENG.  COST 
33132. 
23206. 
15435. 
214097. 
190537. 


AUXILIARY  PROPULSION 
:dent  TYPE 

834  THRUSTER 


NO. 

8 


UNIT 

HEIGHT 

,7 


UNIT 

POWER 

.1 


OOTE 

FACTOR 

.10 


,E.  COST 
13754, 


ToE.  COST 
45762. 


VEHICLE 
PROO.  COST 
76302. 


VEHICLE 
ENG.  COST 
72945. 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE  NO, 

203  DIGITAL  TELEMETRY  i 

403  COMMO  OECOO+OISTR  1 


COMMUNICATIONS 

IDENT  TYPE  NO. 

103  8ASEBNC  ASSY  UNIT  1 

202  ANTENNA  1 

306  TRANSMITTER  2 

401  RECEIVER  1 

503  COMMAND  SIG  CONO  2 

603  OIPLEXER  1 


UNIT 

WEIGHT 

UNIT 

POWER 

OOTE 
FACTO  P 

D.E.  COST 

8.9 

3.  0 

1.  00 

442047. 

2.3 

7.5 

1.00 

1540902. 

UNIT 

WEIGHT 

UNIT 

POWER 

OOTE 

FACTOR 

D.E.  COST 

2.0 

.5 

1.0  0 

44  622, 

8,4 

0.  0 

1.0  0 

349517. 

2*1 

10.9 

1,0  0 

152260. 

3,9 

6.  3 

1.  DO 

77256. 

1.5 

.9 

i.o  a 

20153. 

3.1 

1.  0 

1.00 

57409, 

»E.  COST 
13  9061, 
47819, 


T.E.  COST 
16117. 
137063. 
47779, 
24775. 
30796. 
15451. 


VEHICLE 
PROO.  COST 
159823. 
54958, 


VEHICLE 
PROD.  COST 
32454. 
68200. 
125654, 
35975  . 
37476* 
19748, 


VEHICLE 
ENG.  COST 
88  318. 
30  7861. 


VEHICLE 
ENG.  COST 
8 915. 
69831. 
72997. 
15435, 
9662. 
11470, 


QSb-Wh 


CC3-1-21  NOROSAT-2 


ELECTRICAL  POWER 

IOENT  TYPE 
221  BATTERY 


NO. 

2 


UNIT  UNIT  OOTE 

height  power  factor  o.e.  cost 

25.3  0.0  .10  27169. 


T.E.  COST 
23363. 


VEHICLE 
PROD.  COST 
85293. 


VEHICLE 
ENG,  COST 
52559. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONV  ERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  HEIGHT 

MISSION  EQUIP  HEIGHT 


WEIGHT 
60. 2 
45.  0 

32.2 

15.9 

68.3 
249.  5 

66.6 

43.9 

140.2 

OOTE 
FACTOR 
1.0  0 
1.00 
1.00 
1.00 
1.0  0 
1.0  0 
1.0  0 
1.00 

D.E.  COST 
672198. 
207086. 
513807. 
590016. 
88  1623. 
1486609. 
461867. 
6 3665, 

T.E.  COST 
101834. 
121825. 
115407. 
36756  8. 
501892. 
1184833. 
298965. 
35895. 

VEHICLE 
PROD.  COST 
234101. 
148318. 
1061  88. 
211246. 
384593. 
600940. 
343638. 
32524. 

VEHICLE 
ENG.  COST 
134301. 

41374. 

102671. 

117001. 

176142. 

297014. 

92278. 

12720. 

200.  0 

TOTAL  SATELLITE  WEIGHT  1038.4 


'/IK 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
C.C.  3-/-^^.  _ 3^ 


-P: 

U) 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AMO  CONTROL 
CONFIGURATION  - - SPIN 


CONTROL 


AUXILIARY  PROPULSION 

CONFIGURATION  - - MGNCPP.OPELLANT 


DATA  PROCESSING  AND 
CONFIGURATION  


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  (DTU) 


COMMUNICATIONS 

CONFIGURATION 


UNIFIED  LINK-COMMON  ANTENNAS 


ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

nnPGSLc01932??,  NUMBER  OF  GUAL  UNITS  > 
BOL  POWER  * 416.  ARRAY  AREA  « 128.6  SQ 


0 

FT 


BATT  CAP  » 28. 


AHP-HR 


SPACECRAFT  COST  MODEL 


CC3-1-22  NORDSAT-2  , - 3¥ 


(HILLIGNS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


DDT + E— — 
TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


PRODUCTION 

ENGINEERING 


•RECURRING- 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS  ' 

DATA  HANDLING  * 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


2.8 
• 9 
3. A 
i .2 

3.5 
3,1 

1.5 


1.8 
.2 
1.3 
, 4 

.3 

*9 

.9 


A, 6 
1.1 
A. 7 
1.6 
3.6 
4.0 
2.3 


2,0 

,6 

2.7 

1.0 

2.5 

2.6 

1.4 


3.0 
.4 

4.3 

1.3 
.9 

2.0 

1.9 


5.0 

1.1 

6.9 

2.3 

3.4 
4.7 
3.3 


SPACECRAFT 
MISSION  EQUIPMENT 


16.5 


5.5 


22.0 

16.1 


12.9 


13.8 


26.6 

18.7 


SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


38.1 

0.0 

1.6 

1.7 

41.3 


45.4 


1.1 

1.9 


48.4 


AVERAGE  UNIT  COST  < 3 SATELLITES) 


16.1 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


89.7 


EfcfHIN 


CC3-1-2 2 NORDSAT -2,  ~ 3^ 

* * * * assembly  descriptions  * * * * 


STABILIZATION  AND  CONTRCL 


IDENT  TYPE  NO. 

203  VALVE  DRIVER  ASSY  1 

303  SUN  SENSOR  1 

A 03  MUTATION  CAMPER  1 

603  CONTROL  E L ECTRNCS  1 

806  EARTH  SENSOR  ASSY  2 


AUXILIARY  PROPULSION 

IDENT  TYPE  NO. 

8 34  THRUSTER  8 


DATA  PROCESSING  ARD  INSTRUME 

IDENT  TYPE  NO. 

203  DIGITAL  TELEMETRY  1 

403  COMMO  DEC  CD  + CIS  TR  I 


COMMUNICATIONS 

IDENT  TYPE  NO. 

103  BASEBND  ASSY  UNIT  I 

202  ANTENNA  1 

306  TRANSMITTER  2 

401  RECEIVER  1 

503  COMMAND  SIG  CCND  2 

603  DIPLEXER  1 


UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

ToE.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1.6 

5.9 

1.00 

165834, 

15851. 

21734. 

38901. 

. 3 

.0 

1 .00 

116150. 

145L9. 

15689. 

27247. 

2 .0 

0.0 

1 .00 

77256. 

15984. 

14394. 

18123. 

7.4 

3.5 

1.00 

1071594, 

447818. 

245557. 

251375, 

4 a L 

1 e 0 

1.00 

397432. 

153300. 

183175. 

183419. 

UNIT 
WEI GHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E  # COST 

VEHICLE- 
PROD.  COST 

VEHICLE 
ENG.  COST 

• 7 

. 1 

.10 

13  75  4 o 

45762c 

75437. 

70238. 

NT  AT  ION 
UNIT 
WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D. F«  COST 

T* E o COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

8.9 

3.0 

1.00 

466276. 

139061. 

150270. 

109379. 

2.3 

7.5 

1 .00 

1616658. 

47819. 

51673. 

379237. 

UNIT 

UNIT 

ODTE 

VEHICLE 

VEHICLE 

WEI GHT 

POWER 

FACTOR 

D.E.  COST 

: T.E.  COST 

PROD,  COST 

ENG.  COST 

2 .0 

• 5 

1.00 

44622. 

16117. 

30515. 

10467. 

8 .4 

0 .0 

1 .00 

349517, 

.37063. 

64124. 

81990. 

2 o 1 

10.9 

1.00 

152260. 

47779. 

118144. 

70270. 

3 .9 

6.3 

1 .00 

77256. 

24775. 

33  82  5. 

18123. 

1.5 

.9 

1.00 

20153. 

30796. 

35236. 

9301. 

3.1 

1.0 

1.00 

57409. 

1545 1. 

18568. 

13467. 

CC3-1-22 


NOROSAT-2^  - *4 


hectp.ical  POWER 

IOENT  TYPE 
224  BATTERY 


NO. 

2 


UN  IT 
WEIGHT 
29,1 


UNIT 

POWER 

0,0 


DOTE 

FACTOR 

,10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNP$S 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 
63,2 
47,5 
33. A 

15.9 
6 B » 3 

267,5 

70.9 
A 6 . 7 

140.2 

220.0 


0 DTE 
FACTOR 

1.00 

1.00 

1.00 

1 .00 
1.00 
1.00 
1 .00 
1 .00 


D. 


E.  COST 
30806. 


T.E.  COST 
25839, 


.E.  COST 

T.E.  COST 

697452. 

106524. 

216801. 

127541. 

533321  . 

110305. 

590016. 

367568. 

861623. 

501392. 

1538272, 

1257107. 

475374. 

3090  54. 

100651. 

37309. 

VEHICLE 
PROD.  COST 
93265. 


VEHICLE 
PROO.  COST 
230246, 
145996. 
102001. 
198620. 
361606. 
679294. 
334067. 
31706. 


VEHICLE 
ENG.  COST 
57384. 


VEHICLE 
ENG.  C0S1 
163609, 
50957, 
125107, 
136406. 
206812, 
360849, 
111513, 
23611, 


TOTAL  SATELLITE  WEIGHT  1097.7 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

C-C.a-A^-3. 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTRGL 
CONFIGURATION  - - SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 


£ 

-T 

-c 

w 

vi 


0AJA  PROCESSING  AND  INSTRUMENTATION 


CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  IDTUI 

UNIFIED  LINK-COMMON  ANTENNAS 
SHUNT  - BOOY  MOUNTED  SOLAR  ARRAY 


COMMUNICATIONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONFIGURATION  - 


VEHICLE  SIZING 
CONFIGURATION  - 


- CYLINDRICAL 


FISCEL  LANEOUS  INFGRHATXCN 

£SPg!1L™1932§ju  number  of  qual  units  - o 

— BOL  POWER  » 589*”  ARRAY  AREA  ■ 182*1  SQ  FT 


BATT  CAP*  «"S6i 


AMP^MR  - 


SPACECRAFT  COST  MODEL 


CC3-1-23  BRZL  SAT 
(MILLIONS  OF  197?  DOLLARS! 


SUBSYSTEM  COST 

ENGIN?I&G 

DDT*E-“ 

TEST  AND 
EVALUATION 

18T4.J 

-RECURRING— 
FAB  AND 
ASSEMBLY 

TOTAL  ^ 
RECURRING 

“STRUCTURE 
THERMAL  CONTROL 

^ Efe5S5B5&5U8!P 

■ rr  °ata  handling 

, STABILITY  AND  CONTROL 
L.  AUXILIARY  PROPULSION 

3.1 
. 1*0 

4.0 

1.2 
3o9 

3.3  : 

1.3 

2*5 

.2 

1.4 

*4  ■ 

• 3 

UJ 

5.6 
1*2 

.5.4 

1.6 
4*2 
4.6. 
2*3 

1*2 

• 4 
1.0 

* 6 
1*6 
2.0 

c 6 

340 
• 4 
3.5 

hi 

m. 

2*2 

4.9 

2*2 

W SPACECRAFT 

, MISSION  EQUIPMENT 

10*0 

5*8 

2449 

17.7 

9*3 

11*7 

21*0 

15.0, 

SATELLITE 

gUALIFkAHON  UNITI  S)  ■ 

■LAUNCH  SITE  SUPPORT  — 
CONTRACTOR  FEE 

42.5 

0.0 

1.7 

1.9 

36*0 

— #e- 

- 1.5  . 

TOTAL  SATELLITE 

46. 1 

30*4 

'AVE  RAGE'  UNIT'  COST ^ 

2 SATELLITES! 

::19»2  ~ 

•OTAL  SATELLITE  DDT*£ 
RECURRING  COST 

AND 

84i9~ 

CCS— 1—2 3 8RZL  SAT 


* * * * ASSEMBLY  DESCRIPTIONS  4 * * # 


STABILIZATION  AND  CONTROL 


XCENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 

is? 

1413  POWER  CONVERTER 

AUXILIARY  PROPULSION 

IDEUT  TYPE 
834  THRUSTER 


NQa 

1 

1 

1 

2 

2 

1 “ 


N0< 

8 


UNIT  UNIT 


DOTE 

MEJGHT  PgUg*  FACJgG  D.|j  JgT 

1-00 
1.00 
1.00 
la  0 0 
1.00 


.3 
2.8 
7.4 
4,1 
15  a 9 


• 0 
0.0 
3.5 
1.0 
0.0 


116150. 
77256. 
1192146. 
397432. 
C « 


'UNIT  UNIT  DDTE 
WEIGHT  POWER  FACTOR  D©E«  COST 
«Y  .1  .10  13754. 


"T~" 
4 1 
M .. 

■>1 


CAT  A PROCESSING  ANO  INSTRUMENTATION 

I DENT  TYPE  NOa  hPT~ 

203  DIGITAL  TELEMETRY  1 

403  COMHD  OECOO+DISTR  1 


DOTE 

IGHT  PBwER  FACTOR 
8.9  3.0  1.00 
2.3  7.5  1.00 


l3§g|I 


■ COMMUNICATIONS 

XCENT  TYPE  NOa 

303  BASEBND  ASSY  UNIT  1 

202  ANTENNA  1 

306  TRANSMITTER  2 

401  RECEIVER  1 

£03  COMMAND  SIG  CONO  2 

603  OIPLEXER  f- 


ieiIht  powIS 


faStEr 

1.00 

1.00 

1.00 

1:S8 

1.00 


1794316. 


D®Eo  COST 
44622. 
349517. 
152260. 
77256. 

mu: 


T„E 


umi 

14519. 
15984. 

mm:- 

Oo 


TaS®  COST 
45762© 


Ti5,82?r 

47019. 


To E«  COST 
16117. 
137063. 
47779. 
24775. 
30796. 
15451. 


VEHICLE 

rR0iii5§!T 
1 16686. 
15309. 


UWhl  III 


VEHICLE 
PROD©  COST 
76302a 


VEHICLE 

PRS§4ei§r 

54958. 


HMbfT 

32454. 

68200. 

125654. 

35975o 

37476© 

• 19740.  - 


VEHICLE 

ENihSi?T 

23206. 
15435. 
71540a, 
190537© 

o. ; 


eE'88!t 

72945a 


104609. 

358492a 


•IKW 

8915. 
69B3U 
72997a, 
15435c 
,9662. 
11470.  “ 


CC3-1-23  BRZt  SAT 


RECTRlCAL  POWER 

:8Stm?RIt 


NO*  WEIGHT  POWER  FACTOR  0«*|7|gfy 
2 4Q»3  0*0  *10  37800* 


10IPNENTS  USING  COST  ESTIHATIN6  REUTIONSHI 


NAHS 

SOLAR  ARRAY 


POWER  CONVERTERS^ 
PROPULSION  FEED  SYS 


Sw^RTiiafiTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

• MISSION  EQUIP  WEIGHT 


56.8 
42*9 

15.9 
68.3 

398.5 
77. 6 
62*2 

140.2 

250.0 


DOTE 

'ACTOR 

1.00 

1.00 

1*00 

1.00 

1.00 

1:88 

1.00 


D*E«  COST 
889705. 
252298* 
586940. 
590016* 
881623* 
1683616* 
582617* 
128416*: 


1263?! 


T*E*  COST 
147019. 


ttSKs. 

367568* 

501892. 

mm:- 

45960* 


VEHICLE^ 
PROD.  COST 
119151. 


VEHICLE" 

“liittT 


VEHICLE 

"BhWiT- 

IIB188: 

211246. 

384593. 

'Will: 

1 39878* 


1777! 

.5041 


...I  - — 

«-P- 

Ul 

©O 


TOTAL  SATELLITE  WEIGHT  1333.8 


i><kii-Uh 


**  SATELLITE  SYSTEMS  COST  MODEL  *+ 
C-C  ^h2,*  8HZ.J- 


SU8SYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION MONCPP.OPELl  ANT 


DATA  PROCESSING  AND 
CONFIGURATION  

COMMUNICATIONS 

CONFIGUPATICN  

ELECTRICAL  POWER 
CONFIGURATION  


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  ( DTU ) 


UNIFIED  LINK-COMMON  ANTENNAS 
SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 
CONFIGURATION  - 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  » 19323.  NUMBER  OF  QUAL  UNITS  ■ 0 
BOL  POWER  * 617.  ARRAY  AREA  = 191.0  SO  FT 


BATT  CAP  » 40. 


AMP-HP 


o+7t’~H  N 


SPACECRAFT  COST  MODEL 


CC3-1-2A  8RZL  SAT-2 
(MILL  I OMS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


DDT+E 

TEST  AN 0 
evaluation 


TOTAL 
DDT  + E 


PRODUCTION 

ENGINEERING 


-RECURRING- 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY. PROPULSION 


3.2 
1.0 
A .1 

1.2 
A.l 
3.3 
1.6 


2.6 

.2 

I.  A 
. A 
.3 
1.3 

.8 


5.8 

1.2 

5.5 

1.6 
A. 3 
A. 6 
2. A 


1.3 
. A 
1.9 
.7 
1.6 
2.8 
.9 


3.  1 
• A 
3.6 
1.0 
.6 
2.0 
l.A 


A. A 
.8 
5. A 
1.6 
2.2 
A. 9 
2.2 


SPACECRAFT 
MISSION  EQUIPMENT 


18. A 


7.0 


25. A 
18.5 


9.5 


12.0 


21.6 

15.5 


SATFLLITE 

QUALIFICATION  UNITtS) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


A3. 9 
0.0 
1.7 

1.9 
A 7.6 


37.1 


.6 

1.6 


39.5 


AVERAGE  UNIT  COST  ( 2 SATELLITES) 


19.  i 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


87*0 


/TO 


Vl  1-44) 


CC3-1-24 


BRZL  SAT-2 


♦ At 

* * AS 

SEMBLY 

DESCRIPTIONS  * 

$44 

STABILIZATION  AND  CONTROL 
IDENT  -TYPE  NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.'  COST 

VEHICLE 
ENG.  COST 

203  VALVE  DRIVER  ASSY 

1 

1 .6 

5.9 

1.00 

165834, 

15851. 

23116. 

33132. 

303  SUN  SENSOR 

1 

.3 

.0 

1.00 

116150. 

14519. 

L6686, 

23206. 

403  NUTATION  DAMPER 

I 

2.8 

0.0 

1.00 

77256, 

15934, 

15309. 

15435. 

603  CONTROL  ELFCTRNCS 

2 

7.4 

3.5 

1.00 

1192148. 

761291. 

470101. 

571540. 

806  EARTH  SENSOR  ASSY 

2 

4.1 

1.0 

1 .00 

397432. 

153300. 

194819. 

190537. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

034  THRUSTER 

e 

.7 

.1 

.10 

13754. 

45762. 

76302. 

72945. 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

IDENT  TYPE  NO.  WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  CDST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  CDST 

203  DIGITAL  TELEMETRY 

i 

8.9 

3.0 

1.00 

540293. 

139061. 

159823. 

107947. 

403  COMMD  DEC  CD  + D IS  TR 

i 

2.3 

7.5 

1.00 

1645730. 

47819. 

54958. 

368764.- 

COMMUNICATIONS 
IOENT  TYPE 

NO.' 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

. T.E.  COST 

VEHICLE 
PROD,  COST 

VEHICLE 
ENG.  COST 

103  BASGBND  ASSY  UNIT 

1 

2.0 

. 5 

1.00 

44622. 

1611  7. 

32454, 

891  5. 

202  ANTENNA 

1 

8.4 

0.0 

1.00 

349517. 

137063. 

68200. 

69031. 

306  TRANSMITTER 

2 

2.1 

10.9 

1.00 

152260. 

47779. 

125654. 

72997* 

401  RECEIVER 

1 

3 .9 

6.3 

1 .00 

77256. 

24775. 

35975. 

15435. 

503  COMMAND  SIG  COND 

3 

1.5 

.9 

1.00 

22191. 

4347.6, 

52854. 

15362, 

603  DIPLEXER 

1 

3.1 

1.0 

1.00 

57409, 

15451. 

19748, 

11470. 

-ZH-UK 


CC3-1-24  BRZL  SAT-2 


ELECTRICAL  POWER 

10  ENT  TYPE 
239  BATTERY 


NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

0 DTE 

FACTOR  0, E*  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

2 

A 3 .0 

0.0 

.10  41196. 

34220, 

124959. 

VEHICLE 
ENG,  COST 
79699* 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


ODTE 

VEHICLE 

VEHICLE 

NAME 

WEIGHT 

factor 

D.E.  COST 

T.E.  COST 

PROD.  COST 

ENG.  COST 

SOLAR  ARRAY 

93.8 

1.00 

919960. 

153548. 

352985. 

183802. 

WIRING  HARNESS 

59.4 

l .00 

262058, 

154164. 

1 87  690  . 

52357. 

THERMAL  CONTRCL 

44.4 

1.00 

604499, 

143493, 

123 144. 

120775. 

POWER  CONVERTERS 

15,9 

1 .00 

590016. 

367568, 

211246, 

117881* 

PROPULSION  FEED  SYS 

72.4 

1 .00 

914905, 

. 524782. 

402 132. 

182791. 

STR  UC  TUR  E 

420. 1 

1.00 

1727005. 

1845002. 

1060348. 

345061. 

POKER  CONTROL  UNITS 

77.6 

1.00 

598663. 

326931. 

375  784. 

119609. 

SATELLITE  ADAPTER 

65.2 

1.00 

133662, 

47325. 

40992* 

26705* 

PROPELLANT  WEIGHT 

145.0 

MISSION  EQUIP  WEIGHT 

260.0 

TOTAL  SATELLITE  WEIGHT  1414*7 


Sbf>-IIJ\ 


**  satellite  systems  cost  model  ** 

CC-  Z.L  ATATG  3.  - -2_ 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGUR AJI CN  - - SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  (DTU) 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIFO  LINK-COMMON  ANTENNAS 


ELECTRIC4L  POWER 

CONFIGURATION  - - SHUNT  - BODY  MOUNTED  SOLAR 
VEHICLE  SIZtNG 

CONFIGURATION  CYLINDRICAL 

MISCELLANEOUS  INFCRMATI CN 

APOGEE  “ 19323*  NUMBER  OF  OUAL  UNITS  » 0 
BOL  POWER  « 644,  ARRAY  AREA  « 199,0  SQ  FT 


ARRAY 


BATT  CAP  a 40*  AMP-HR 


SPACECRAFT  COST  MODEL 


CC  3-1-26  NATO  3-2 
(MILLIONS  OF  1977  DOLLARS) 


»•»!>" 


SUBSYSTEM  COST 


STRUCTURE 
■THERMAL  control 
ELECTRICAL  POWER 
COMMUNICATIONS  • 

DATA  HANDLING 

$?,£5.HITY  AN0  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION' EQUIPMENT 

SATELLITE 

QUALIFICATION  UNIT  C S ) 
GSE  ( AGE  ) 

LAUNCH  SITE  SUPPOPT 
CONTRACTOR  FEE  ■ 


TOTAL  SATELLITE 


DESIGN 

ODT+E 

TEST  AND 

TOTAL 

ENGINEERING 

EVALUATION 

DOT+E 

3.8 

2.9 

6.8 

1 t 1 

• 2 

1.3 

6.3 

1.5 

5.0 

1 «2 

.6 

1.6 

5 .6 

• 3 

5.7 

3.3 

1.3 

6.6 

X • 6 

.6 

2.6 

20.7 

7.6 

28.1 

36.8 

62.0 

0.0 

AVERAGE  UNIT  COST  ( 6 SATELLITES 

TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


1.9 
2.1 

66.8 


PRODUCTION 

ENGINEERING 


5 o 3 

1.5 

6.5 

2.0 

7.5 
7.2 
2.9 


32.0 


•RECURRING- 
FAB  AND 
ASSEMBLY 


B . 8 
1.0 
9.6 

2. ft 

1.5 
5.2 

3.5 


32.0 


TOTAL 

RECURRING 


16*2 

2.6 

16,1 

6.6 

9.0 

12.6 

6,3 


66.8 

86.9 


169.7 


2.6 

6.7 


157.1 


26.2 


223*9 


S'btHZ/X 


CC 3-1-26  NATO  3-2 


ASSEMBLY  DESCRIPTIONS 


STABILIZATION  AND  CONTROL 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  CAMPER 
603  CONTROL  E L ECTRNCS 
306  EARTH  SENSOR  ASSY 


AUXILIARY  PROPULSION 


IDENT  TYPE 
634  THRUSTER 


UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

1.6 

5.  9 

1.00 

165834* 

1535 1. 

19561® 

• 3 

.0 

1 .00 

116150. 

I45L9. 

14120. 

2.8 

0.0 

1.00 

77256. 

15  984. 

12954. 

7 .4 

J . 5 

1 .00 

1 192148. 

761291. 

397803. 

4 .1 

1.0 

L .00 

357432. 

153300. 

164858. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROO.  COST 

• 7 

. I 

.10 

13754. 

45762. 

73292. 

DATA  PROCESSING  AND  INSTRUMENTATION 
T.tllT  UNIT  UNIT  DOTE 

IDE  NT  TYPE  NO*  WEIGHT  POWER  FACTOR 

203  DIGITAL  TELEMETRY  1 8.9  3.0  1.00 

403  COMMD  DECCD+DISTR  1 2.3  7.5  lToo 


D.E.  COST 
738912. 
2445992. 


T.E.  COST 
139061. 
47819. 


VEHICLE 
PROD.  COST 
135244. 
46506* 


COMMUNICATIONS 

IDENT  TYPE 
103  BASLBNO  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
• 503/  COMMAND  S IG  COND 
603  OIPLEXER 


IN  IT 
IGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

2.0 

.5 

1,00 

44622, 

8.4 

0.0 

1.00 

349517. 

2 «i 

10.9 

1.00 

152260. 

3 .9 

6.3 

1.00 

77256, 

1.5 

.9 

1.00 

22191. 

3,1 

1.0 

1.00 

57409. 

i E . COST 
16117* 
137063. 
47779. 
24775, 
43476, 
15451. 


VEHICLE 
PROD,  COST 
2746  3. 
57712. 
106330. 
30443. 
44725, 
16711. 


W-n/X 


CC 3—1—26  NATO  3-2 


ELECTRICAL  POWER 


IOENT  TYPE 
239  BATTERY 

UNIT 

NO.  WEIGHT 
2 43  .0 

UNIT 

POWER 

0.0 

DOTE 

FACTOR 

.10 

D.E.  COST 
41198. 

T.E . COST 
34228. 

VEHICLE 
PROD,  COST 
120030. 

VEHICLE 
ENG.  COST 
69811. 

EQUIPMENTS  USING  CCST 

ESTIMATING  RELATIONSHIPS 

NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONJRCL 
POWER  CONVERTERS 
PROPULSION  F6FD  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

WEIGHT 

97.9 

75.8 
47.7 

15.9 
72.4 

475.2 

77.6 

81.0 

DDTE 
FACTOR 
1 .00 
1.00 
1.00 
l .00 
I .00 
1 .00 
1 .00 
1 .00 

D.E.  COST 
946766. 
322244. 
623692* 
590016. 
914905. 
2103650. 
613052. 
160734. 

T.E.  COST 
159753. 
139571. 
150640. 
367568. 
524782. 
2048764. 
326931. 
60021. 

VEHICLE 
PROD.  COST 
310770. 
195302. 
113001. 
178758. 
340288. 
996371. 
317992. 
39382, 

VEHICLE 
ENG.  COST 
218472. 

74360. 

143920. 

136149. 

211119. 

485429. 

141650* 

37090. 

PROPELLANT  WEIGHT  145.0 

MISSION  EQUIP  WEIGHT  550*0 

TOTAL  SATELLITE  WEIGHT  1799.4 


Afifi-HN 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
ccs-s-z^  &ks~ <l 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 
. CONFIGURATION  - - SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONO® ROPEL L ANT 


DATA  PROCESSING  AND 
CONFIGURATION  - - 

COMMUNICATIONS 
CONFIGURATION  

ELECTRICAL  POWER 
CONFIGURATION  - ~ 

VEHICLE  SIZING 
CONFIGURATION  - 


NS TR  UMENTATIQN 

PECIAL  PURPOSE  PROCESSOR  ( DTU) 


UNIFIED  LINK-COMMON  ANTENNAS 
SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


- CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  ■ 19323b  NUMBER  OF  QUAL  UNITS  « 0 
BDL  POWER  » 02b'  ARRAY  AREA  ■ 25b0  SQ  FT 


SATT  CAP  « 6b  AMP-HR 


3hfr-l\i\ 


SPACECRAFT  COST  MODEL 


C C3-1-2  0 ET5-4 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

„ DESIGN 

engineering 

ODT+E 

TEST  AND 

evaluation 

TOTAL 
DDT  + E 

-RECURRING  — 
FAB  AND 
ASSEMBLY 

**»«•«>«»  «**»*•<»< 

TQTA 

RECURR 

STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POtfER 
COMMUNICATIONS 
DATA  HANDLING 

stability  and  control 

AUXILIARY  PROPULSION 

1.4 

.7 

1.9 

1.2 

1.9 

2.7 

1.3 

• A 

. 1 
1.0 

* 3 
.3 
. 7 
.6 

1.8 

.7 

2.8 
1.5 
2.1 
3. A 
1.9 

0.0 

0.0 

• 0 
0.0 
0.0 
0.0 

• l 

• 3 
.1 

1.0 

.A 

.3 

• 6 
• 6 

o 3 
0 1 

1.1 

.A 

• 3 

• 6 
• 7 

SPACECRAFT 
MISSION  EQUIPMENT 

10.9 

3.  A 

1A  o 3 
3. A 

* 2 

3.3 

3.9 

l.A 

SATELLITE 

QUALIFICATION  UNIT (S ) 
GSfc  (AGE) 

launch  site  support 

CONTRACTOR  FEE  • 

17.8 

0.0 

1.2 

1.1 

4.8 

.3 
• 3 

TOTAL  SATELLITE 

20.0 

9*4 

AVERAGE  UNIT  COST  ( 

1 SATELLITES) 

5*4 

AND 

29*4 

Zj-btHiN 


CC3~l*-28  ETS-4 


* * * * ASSEMBLY  DESCRIPTIONS  * * * ♦ 


STABILIZATION  AND  CONTROL 
IDENT  TYPE  NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST 
165034. 

T.E  . COST 

VEHICLE 
PROD.  COST 
25685. 

VEHICLE 
ENG.  COST 

203  VALVE  DRIVER  ASSY 

1 

1.6 

5 .9 

1 .00 

15851, 

0 0 

303  SUN  SENSOR 

1 

.3 

.0 

1.00 

116150. 

14519. 

10541. 

0. 

403  NUTATION  DAMPER 

1 

2.0 

0 .0 

1 .00 

77256. 

15984. 

17010. 

0* 

603  CONTROL  ELECTRNCS 

1 

7.4 

3.5 

1,00 

1071594. 

447816. 

290184.1 

0.' 

803  EARTH  SENSOR 

1 

' 1.3 

0.0 

1.00 

128272. 

32360. 

45246. 

0, 

1413  POWER  CONVERTER 

1 ‘ 

15  .9 

0 .0 

1 .00 

0. 

0. 

0. 

0. 

AUXILIARY  PROPULSION 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

O.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

834  THRUSTER 

8 

.7 

.1 

.10 

13754. 

45762.1 

77273. 

76092. 

DATA  PROCESSING  AND  INSTRUMENTATION 


UN  IT 

UNIT 

DOTE 

VEHICLE 

VEHICLE 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 

no; 

1 

WEIGHT 

8.9 

POWER 

3.0 

FACTOR 

1.00 

D.E.  COST 
234040. 

T.E.  COST 
139061.1 

PROD.  COST 
177581. 

ENG.  COST 

0 «L 

403  CQMMO  DECOD+DISTR 

1 

2.3 

7.5 

1 .00 

869743. 

47819.1 

61065. 

0.( 

COMMUNICATIONS 

IDENT  TYPE 

UNIT 

UNIT 

DDTE 

D.E.  COST 

VEHICLE 

VEHICLE 

NO. 

WEIGHT 

POWER 

FACTOR 

T.E.  COST 

PROD.  COST 

ENG.  COST 

103  BASEBND  ASSY  UNIT 

1 

2,0 

.5 

1.00 

44622. 

16117.. 

36060. 

0 . i 

202  ANTENNA 

1 

8.4 

0.0 

1.00 

349517. 

137063. 

75778. 

0.; 

306  TRANSMITTER 

1 

2.1 

10.9 

1 .00 

136863. 

28105. 

77564. 

0.1 

401  RECEIVER 

1 

3.9 

6.3 

1.00 

77256. 

24775. 

39973. 

0., 

503  COMMAND  S IG  COND 

1 

1.5 

.9 

1.00 

18115. 

18115. 

23133. 

0 . 

603  DIPLEXER 

I ' 

3.1 

1.0 

1.00 

. 57409. 

15451. 

21942. 

o.i 

1 


OJH-i-IIK 


CC3-1-28  ETS-A 


ELECTRICAL  POWER 


IDENT  TYPE 
202  BATTERY 

UNIT 

NO.  WEIGHT 
2 9.5 

UNIT 

POWER 

0.0 

OOTE 

FACTOR 

.10 

D.E.  COST 
8770. 

T.E.  COST 
115A1.- 

VEHICLE 
PROD.  COST 
A2670. 

VEHICLE 
ENG.  COST 
1771  A.i 

EQUIPMENTS  USING  COST 

ESTIMATING  RELATIONSHIPS 

NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PPOPULS ION  PEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

WEIGHT 
12. A 
20.1 
1 A .5 

15.9 
53.0 
A9.7 
A3. 5 

12.9 

OOTE 
FACTOR 
l .00 
1.00 
I .00 
1 .00 
1.00 
1.00 
l .00 
1.00 

D.E.  COST 
221617. 
10A553. 
383939. 
590016. 
7A8535. 
80A161. 
1830A3. 
1 12  AO . 

T.E.  COST 
23577. 
61507. 
67191  . 
367569. 
A13380. 
3006A2. 
233026. 
13A75  • 

VEHICLE 
PROO.  COST 
60223. 
83203. 
7398A. 
23A718. 
351963.1 
191901. 
297606. 
17653. 

VEHICLE 
ENG.  COST 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

PROPELLANT  WEIGHT 

32.0 

MISSION  EOUIP  WEIGHT  35.0 

TOTAL  SATELLITE  WEIGHT  363.6 


9*  SATELLITE  SYSTEMS  COST  MODEL  ** 

cc3-/'3<>  Cts/f^r-A. 


( 

''F 

i/J 


SUBSYSTEM  CONFIGURATIONS 

STABILISATION  AND  CONTROL^ 

CONFIGURATION  - **  SPIN  CCNTROL 

AUXILIARY  FRCP UL SION 

CONFIGURATION MONOFRCPELLANT 


INSTRUHENT  AT  I ON 

SPECIAL  PURPOSE  PROCESSOR  JOTU> 

UNIFIED  LINK-COMMON  ANTENNAS 

SHUNT  • BODY  MOUNTED  SOLAR  ARRAY 


DATA  PROCESSING  AND 
CONFIGURATION  

COMMUNICATIONS 

CONFIGURATION  - - 

ELECTRICAL  POWER 
CONFIGURAT  ION  - ** 

VEHICLE  SIZING 
CONFIGURATION  - 

MIlMGE!NSCli3l3"RMANUHBER  OF  C.U.L  UNITS  %0 
ROL  POME  I * 571.  ARRAY  A RE  A = 176*0  SQ  FT 


- CYLINDRICAL 


BATT  CAP  * S4.  ANP-HR 


SPACECRAFT  COST  MODEL 


CC3-1-3Q  COMSAT-2 
f MILLIONS  OF  1977  DOLLARS* 


SUBSYSTEM  COST 

DESI GN 
ENGINEERING 

— -OOT+E----- 
TEST  ANO 
EVALUATION 

TOTAL 

DDT+E 

PRODUCTION 

ENGINEERING 

-RECURRING- 
FAB  AND 
ASSEMBLY 

TOTAL 

RECURRING 

STRUCTURE 
T HE  RMAL  CONTROL 

3.0 

1.0 

2.4 

• 2 

5.4 

1.2 

1.2 

« u 

2.9 
* u 

4.1 

• 8 

5.2 

4 2 

ELECTRICAL  POWER 
COMMUNICATIONS 

1.2 

1.4 
• 4 

5.  4 
1.6 

1.0 
. fi 

3.4 

A Q 

DATA  HANDLING 
STABILITY  AND  C CNTROL 

4.0 

3.3 

.3 

1,3 

4.2 
4.  6 

1.6 

p . b 

. 6 
n 

If  P 
2.2 
tx-Q 

AUXILIARY  PROPULSION 

lo7 

.9 

2.  6 

• 9 

1.5 

2.4 

SPACECRAFT 
MISSION  EQUIPMENT 

18.2 

6.6 

25*0 

17.9 

9.4 

11.7 

21.1 
15.  0 

SAT  ELLITE 

QUALIFICATION  UNITIS) 

42*9 

0.0 

36.1 

GSE  ( * 

1-7 

LAUNCH  SITE  SUPPORT  . 

JL  . » 

CONTRACTOR  FEE 

1.9 

« 0 
1.5 

...  TOTAL  SATELLITE 

46.4 

38.5 

- AVERAGE  UNIT  COST  < 

2 SATELLITES) 

• 19.2 

TOTAL  SATELLITE  DDT+E 

AND 

RECURRING  COST 

04*9.. 

CC3-1-30  CO^SAT-2 


V V W J? 


ASSEMBLY  DESCRIPTIONS  * * # * 


£ 

T 

VAl 


stabilization  and  control 

I DENT  TYPE 
203  VALVE  OR  TVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELECTRNCS 
806  EARTH  SENSOR  ASSY 


NO. 

L 

1 

1 

2 

2 


UNIT  UNIT  DOTE 
HEIGHT  POWER  FACTOR  D.E.  COST 


1.6 

.3 

2.8 

7.4 

4.1 


5.9 

.0 

0.0 

3.5 

1*0 


i.od 
1.00 
1.0  0 
1.00 
1.0  0 


165834. 

116150. 

77256. 

1192148. 

397432. 


AUXILIARY  FROPULSION 

IDENT  TYPE 
834  THRUSTER 


WNJT,  UNIT  DOTE 
NO. . WEIGHT  POWER  FACTOR  0. E.  COST 
8 -7  . 1 .10  13754. 


DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT 


rOENT  TYPE 

.181  8JgITflL  telehetr* 

COMMUNICATIONS 
COENT  TYPE 

202  SSitffi  #ssv  UNIT 

ll\  rece!verter 

181  g?^&SIS  C0ND 


DOTE 


NO.  WEIGHT  POWER  FACTO  R O.E.  COST 
} 1*5  1-00  526310. 

1- ---12*3  7.5  1.00  1802712. 


NO. 

1 

1 

2 - 
1 
2 
1 


UNIT 
WEIGHT 
2.0 
8.4 
— 2.1 
3.9 

1:! 


UNIT 
POWER 
. 5 
0.0 
10.9 
6.  3 

i.i 


DOTE 
FACTOR 
1.  00 
1.00 
1.0  0 
1.00 
1.0  0 
1.00 


D.E.  COST 
44622. 
349517, 
152260.. 
77256. 
20153. 
5740  9. 


T.E.  COST 
15851. 
14519. 
15984. 
761291. 
15330  0. 


T.E.  COST 
45762. 


T.E.  COST 
139061. 
47819, 


T.E.  COST 
16117. 
137063  . 
47779. 
24775. 
30796. 
15451. 


VEHICLE 
PROD.  COST 
23116. 
16686. 
15309. 
470101. 
194819. 


VEHICLE 
PROD.  COST 
76302, 


VEHICLE 
PROO.  COST 
159823. 
54958. 


VEHICLE 
PROD.  COST 
32454. 
68200. 
125654. 
35975. 
37476. 

1 qrt-A* 


VEHICLE 
ENG.  COST 
33132. 
23206. 
15435. 
571540. 
190537. 


VEHICLE 
ENG.  COST 
72945. 


VEHICLE 
ENG.  COST 
105153. 
360169. 


VEHICLE  -• 
ENG.  COST 
8915  . 
69831. 
72997.  • 
15435, 
9662. 

4 U.7n 


CC3-1-30  COMSAT-2 


ELECTRICAL  POWER 


IOENT 
233  B 


TYPE 

ATTERY 


,■  UNIT  UNIT  DOTE 

!*  "§&T  P8T  ™I8f  °-Ei6885r  T^#$i 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  HEIGHT 

MISSION  ECUIP  HEIGHT 


WEIGHT 
86#  7 
60.0 
*♦2.  0 
15. g 
02,3 
380.4 
77.6 
60.0 

111.3 

250.0 


DOTE 
FACTOF 
1.00 
1.00 
1.0  0 
1.00 
1.00 
1.00 
1.00 
1.00 


O.E.  COST 
868769. 
264301. 
595101. 
5900  16. 
991943. 
1648244* 
572134. 
124545* 


T.E.  COST 
142755. 
155484. 
13818  7. 
36756  fi. 
578841. 
1695710. 
326931. 
44432. 


VEHICLE 

PR?8$of4?T 


VEHICLE 
PROD.  COST 
328173. 
189296. 
124045. 
211246. 
443558. 
974548. 
375784. 
39046. 


VEHICLE 


VEHICLE 
ENG.  COS 
173574 
52805 
118897, 
117881. 
19818  3, 
329307. 
114308 
24883, 


TOTAL  SATELLITE  HEIGHT  1307.9 


**  SATELLITE  SYSTEMS  COST  MODEL.  06 

..  &MS  -/-3/2L  Rc3£ -n 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSION 
CONFIGURATION  - - MONCPROPELLANT 


L_ 


DATA  PROCESSING  ANO 
CONFIGURATION  


INS  TRUHENTATIOh 

SPECIAL  PURPOSE  PROCESSOR  ( DTUi 


COMMUNICATIONS  - 

CONFIGURATION  ~ « UNIFIEO  LINK-COMHON  ANTENNAS 

ELECTRICAL  POWER”  ™ 

CONFIGURATION  - - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 
CONFIGURATION  - 


CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

NUMBER  OF  QUAL  UNITS  « 0 
BOL  POWER  ® 119S«—  ARRAY  AREA  « 369*0  SQ  FT 


ITT  CAP  ® AHP~HR 


MODEL 


E-2 

DOLLARS) 


TOTAL 

■PRODUCTION 

-RECURRING- 
FAB  AND 

TOTAL 

ODT*E 

ENGINEERING 

ASSEMBLY 

RECURRING 

'6.* 

2*3“ 

C 

5*2 

7*9  — 

1*3. 

.7 

• 9 

1*6 

6-9 

4.4 

5*8 

10*2 

1-6 

1.  0 

1*3 

2*3 

4*4 

2*9 

• 9 

3.8 

*.0 

2*6 

2.0 

4.7 

2*0 

1*3 

1*7 

3*0 

26-6 

15.3 

' 17*7 

33iO 

17.4 

20*6 

44.1 

93*9 

0,0 

1-6 

1*3 

2*0 

2*4 

*7*8 

5t»5‘ 

-19 

....  (. 


CC3-1-32  BSE-2 


0 * <3>  * ASSEMBLY  DESCRIPTIONS  * $ * • 


STABILIZATION  AND  CONTRCL 


I CENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 

181  B»8,,i,ftaT5Si?. 


AUXILIARY  PROPULSION 

[CENT  TYPE 
€29  THRUSTER 
€3*  THRUSTER 


NO, 

1 

1 

1 


N0«- 

6 

2 


iHISt 

UNIT 

POWER 

IF  ACtBi 

1.6 

5.9 

1.00 

• 3 

© 0 

1*00 

2.8 

0.0 

1*00 

7*4 

3-5 

1*00 

4*1 

1*0 

1.00 

UNIT 

UNIT 

DOTE 

D.E.  COiiT 
1658  34  a 
116150c 
77256c 
1G71594* 
397432* 


WEIGHT  POWER  FACTOR  D*E.  COST 


>6 

*7 


0.0 

• 1 


*10 

*10 


11014* 

10283. 


T* E.  COST 
15851c 
14519« 
15984c 
447818« 
153300* 


Ti  E.  COST 
33143* 
14762* 


rilR'air 

21734c 

15689c 

14394© 

245557* 

183175* 


VEHICLE 
PROD*  COST 
55133* 
23283* 


6M§T 

38901© 

27247© 

18123« 

251375* 

183419. 


VEHICLE 
ENG*  COST 
52474. 
26809. 


OATA  PROCESSING  AND 

IDE  NT  TYPE 
203  DIGITAL  TELEMETRY 
403  COKHD  DECOD+D ISTR 


INSTRUMENTATION 

UNIT  UNIT  ODTE 

NO*  WEIGHT  POWER  FACTOR 
1 ' 8*9  3.0  1. 00 

1 2c  3 ?o  5 I©  00 


D.E*  COST 
553946* 
1687627# 


T*E*  COST 
139061* 
47019c 


VEHICLE 
PROD*  COST 
150270* 
51673a 


VEHICLE-: 
ENG*  COST: 
129945.  1 
442801c 


COMMUNICATIONS 


I CENT  A ... 
103  BASEBf 


0 ASSY  UNIT 


'202  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
503  CQHMANO  SI G COND 
.603  DIPLEXER 


UNIT 

NO*  .WEIGHT  POWER 

1 t,:—  0c  4 

2 2.1 

1 3*9 

2 1*5 
1 rrr-3*l 


UNIT'  DDTE 


O.Q 

10®9 

6.3 

.9 

1.0 


1*00 

1.00 

1.00 

1.00 

1. 00 

1.00 


.£*  COST 
44622. 

T4Eu£S5I 

349517c 

152260, 

77256. 

24775. 

, 20153. 

30796. 

1 57409*- 

15451. 

VEHICl^ 

- 5 o 
„ 64124c 
116144© 
33825* 
35236* 

- 18560  *’ 


^ VEHICLE’  .VEHICLE- 

e>Rosas£lfT  tHusv 


L990® . 
>270* 
18123* 


“134676^ 


CC3-1-32  BSE-2 


ELECTRICAL  POWER 


ItV 


„ TYPE 
BATTERY 


„ ■ UNIT  UNIT  DDTE 

N?-  HI&HT  r$ll*  fm.W 


VEHICLE 


VENICtE 


QUIP  RENTS  USING  COST  EST IHATXN6  RELATIONSHIPS 


•—  NAME  " - 
SOLAR  ARRAY 

POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  HEIGHT 

MISSION  EQUIP  WEIGHT 


HEIGHT 

181.6 

47.1 

115.4 

15.9 

57.0 

509.2 

38.4 

74.6 

99.3 

243.0 


ODTE 

FACTOR 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 


D.E*  COST 
1458694. 
215252. 
547016. 
590016. 
788771. 
1805382. 
881304. 
149873. 


T.E.  COST 
283091. 
126629. 
274208. 
367568. 
437042. 
2172712. 
216631. 
52868. 


PR?giiS§!T  'HfaSJf 


VEHICLE  VEHICLE 
PROD.  COST  ENG.  C0S1 

611889.  342181, 

itt! ?!:  iism: 

198620.  138406, 

314882.  185030, 

1174054.  423508, 

234119.  206737* 

41701.“  7-  35157, 


TOTAL*  SATELLITE  WEIGHT  15?6*0 


fc*MU\ 


+ * SATELLITE  SYSTEMS  COST  MODEL  ** 

3-,  A-5jr  j£Cs? 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION MON  0° ROPEL L ANT 


DATA  PROCESSING  ANO 
CONFIGURATION  

COMMUNICATIONS 

CONFIGURATION  

ELECTRICAL  POWER 
CONFIGURATION 


INSTRUMENTATION 

SPECIAL  PURPOSE  PROCESSOR  ( DTU) 


UNIFIED  LINK-COMMON  ANTENNAS 
SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 
CONFIGURATION  - 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  - 19323.  NUMBER  OF  QUAL  UNITS  < 
BOL  POrfER  ■ A22  a ARRAY  AREA  » 130.5  SO 


0 

FT 


BATT  CAP 


28a  AMP-HR 


<?  9fHlf\ 


SPACECRAFT  COST  MODEL 


CC3-1-33  ECS 

i 

(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


— DDT+E 

TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


PRODUCTION 

engineering 


•-RECURRING  — 
FA8  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POrfER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXIL1APY  PROPULSION 


2.7 
.9 

3. A 
1.2 
3.4 
3.1 

1.7 


1.8 

.2 
1.3 
. 4 
.3 
.9 
.9 


4.4 

1.1 

4.7 

1.6 

3.7 
4,0 
2.6 


0.0 

0.0 

• 1 
. 1 
0.0 

• 3 

.1 


1.2 

.2 

1.7 

• 5 
.3 

• 8 

.8 


1.2 

* 2 

1.0 

*6 

. *3 

1.1 

.9 


•'  SPACECRAFT 

MISSION  EQUIPMENT 

SATELLITE 

QUALIFICATION  UNITtS) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


16,5 


5.6 


22,1 

13.7 


35.8 

0.0 

1.6 

1.7 


39,1 


5.5 


6,1 

6.3 


12.4 

• 4 

.5 

13.2 


AVERAGE  UNIT  COST  { 1 SATELLITES) 


TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


13.2 


52.3 


. C3-1-33  ECS 

* * * + ASSEMBLY  DESCRIPTIONS  * 4*  * + 


STABILIZATION  and  control 

IDENT  TYPE  NO. 

203  VALVE  DRIVER  ASSY  1 

303  SUN  SENSD<?  1 

403  NUTATION  DAMPER  1 

603  CONTROL  ELECTPNCS  I 

806  EARTH  SENSOR  ASSY  2 

1413  POWER  CONVERTER  1 


AUXILIARY  PROPULSION 

IDENT  TYPE  NO. 

834  THRUSTER  8 


UNIT 
WEI GHT 

UNIT 
POWe  R 

9DTE 

FACTOR 

D.6.  COST 

T.E.  COST 

VEHICLE 
PRUO.  COST 

VEHICLE 
ENG.  COST 

1*6 

5,9 

1,00 

165834. 

15851. 

25685. 

0. 

* 3 

.0 

1 ,00 

116150, 

14519. 

1854 1. 

0, 

2 .8 

0 .0 

1.00 

77256. 

15934., 

17010. 

0. 

7*4 

3 .5 

1,00 

1071594. 

447818. 

290194,! 

0. 

4,1 

1 .0 

1 .00 

397432. 

153300. 

216465. 

158808, 

15  .9 

0.0 

1.00 

0. 

0.! 

0. 

0. 

W^I GHT 

UNIT 

pUWER 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD,  COST 

VEHICLE 
ENG,  COST 

.7 

* 1 

,10 

13754. 

45762.. 

7727  3. 

76092. 

DATA  PROCESSING  AND  INSTRUMENTATION 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  C0MH9  OECGO+DISTR 


COMMUNICATIONS 


IDENT  TYPE 
103  SASE3N0  ASSY  UNIT 

antenna 

TRANSMITTER 
RECEIVER 

Command  sig  cdmd 

DIPLEX6R 


202 

306 

tt\ 

603 


NO. 

1 

1 


NO, 

1 

1 

2 

1 

2 

1 


UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

8 .9 

3 .0 

1.00 

453269. 

2.3 

7.5 

1.00 

1576042. 

UNIT 

WEIGHT 

UNIT 

PDWEP 

DDTE 

FACTOR 

D.E.  COST 

2 ,0 

.5 

1 .00 

44622. 

. 8.4 

0,0 

1 .00 

349517. 

2.1 

10.9 

1.00 

152260. 

3.9 

6.3 

1.00 

77256. 

1 .5. 

.9 

1,00 

20153, 

3.1 

1.0 

1.00 

57409. 

T.E.  COST 
139061, 
47819, 


T.E,  COST 
16117. 
13706  3. « 
47779, 
24775, 
30796.1 
15451. 


VEHICLE 
PROD.  COST 
177581, 
61065, 


VEHICLE 
PROD.  COST 
36060. 
75778, 
139615, 


39973. 
41640. 
21942, 


Amur 

o. 

0. 


VEHICLE ' 
ENG,  COST 
0.- 
0. 

60841, 

, 0,. 
*053. 
0. 


CC3-1-33  ECS 


ELECTRICAL  POWER 

IDPNT  TYPE 
224  BATTERY 


UNIT 

NO.  WEIGHT 
2 29.1 


UNIT 

POWER 

0.0 


fXKTSr 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME  WEIGHT 

SOLA?  ARRAY  64.1 

WIRING  HARNESS  49,3 

THERM4L  CONTROL  33.5 

POWER  CONVERTERS  15,9 

PROPULSION  FEED  SYS  82.3 

STRUCTURE  264.4 

POWFR  CONTROL  UNITS  70.8 

SATELLITE  ADAPTER  44.9 

PROPELLANT  WEIGHT  111.3 

MISSION  EQUIP  WEIGHT  105.0 


D.E,  COST 
30806. 


t.e. 

25 


COST 

839. 


VEHICLE 
PROD.  COS 
95535, 


62166. 


ODTE 

D.E.  COST 

VEHICLE 

VEHICLE 

FACTOR 

T.E.  COST 

PROD.  COST 

ENG.  COST 

1.00 

7044  60. 

107923. 

275679. 

D . 

1.00 

223748, 

131627, 

178053. 

0. 

l .00 

556556. 

118545. 

120750. 

0. 

1.00 

590016. 

367568. 

234  71 8 o 

0. 

1.00 

991943. 

' 573841. 

492841, 

0. 

1.00 

1474952. 

1244713. 

794036. 

0. 

l ,00 

479373. 

309854. 

395727. 

0. 

1 .00 

97343. 

36109. 

36617. 

0. 

TOTAL  SATELLITE  WEIGHT  1045.7 


MU-463 


•S’#  SATELLITE  SYSTEMS  COST  MODEL  ** 
C c 3~  /— 3 5"  '7'£JL£:*SAr'C-. 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  ANO  CONTROL 

CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONO? ROPELL ANT 


PROCESSING  AND  JNS  IRUMENTATIQN 


DATA  

CONFIGURATION 


PECTAL  PURPOSE  PROCESSOR  ( DTU) 


COMMUNICATIONS  „ , 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 

ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING  ^ ^ 

CONFIGURATION  CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  « 193230  NUM3ER  OF  QUAL  UNITS  ■ 0 
BOL  POWER  *>  644  * ARRAY  AREA  » 199.0  SQ  FT 


9ATT  CAP  » *0*  AHP-HR 


SPACECRAFT  COST  MODEL 


CC3-1-35  tELESATC 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

_ DESIGN 
ENGINEERING 

— D9T  ^ E-- 

test  and 

EVALUATION 

PRC 

ENG] 

JDUCTION 

CNEERING 

—RECURRING 

FAB  AND 
ASSEMBLY 

RECURRING 

STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

3.9 
1. 1 
<9.3 
1.2 
5. A 
3.3 
1.6 

2.9 

.2 

1.5 
. A 

.3  . 

1.  3 
.8 

6.8 
1.3 
5.8 
1.6 
5.7 
A. 7 
2. A 

2.7 
.7 

3. A 
1.1 

3.8 
A. 3 
1.5 

A. 9 
.5 

5.3 

1.3 
.9 

2.9 

1.9 

7.7 

1.3 
8.6 

2.  A 
A. 7 

7.3 

3. A 

SPACECRAFT 
MISSION  EQUIPMENT 

20*7 

7.  A 

28.1 

3A.8 

17.5 

17.8 

35.3 
A3. 7 

QUAL^lfATION  UNIT(S) 
GS  E ( AGE ) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 

62.9 

0.0 

1.9 

2.1 

79.0 

1.3 

2.6 

TOTAL  SATELLITE 

66.9 

02.9 

AVERAGE  UNIT  COST  { 3 SATELLITES) 


TOIifa»HI&lHfTODm  flN0 


Fj  /?L 


H9.0 


CC3-1— 35  TELESATC 


♦ * ♦ * ASSEMBLY  DESCRIPTIONS  * «■  $ «* 


STABILIZATION  AND  CONTROL 

IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
A03  nutation  DAMPER 
603  CONTROL  ELECTRNCS 
806  EARTH  SENSOR  ASSY 
1413  POWER  CONVERTER 

AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 


NO. 

1 

2 

1 

2 

2 

1 


, UNIT 

UNIT 

WEIGHT 

POWER 

1.6 

5 .9 

.3 

.0 

2.8 

0 .0 

7.4 

3.5 

4.1 

1 .0 

15.9 

0.0 

UNIT 

UNIT 

WEIGHT 

POWER 

.7 

.1 

DOTE 
FACTOR 
1 .00 

1. 00 

X .00 

1.00 
I .00 
1.00 


D.E*  COST 
165834c 
129217. 
77256. 
1192148. 
397432. 
0. 


DOTE 

:ACTOf 

.10 


D.E 


. COST 
13754. 


DATA  PROCESSING  AND  INSTRUMENTATION 

IDENT  TYPE  NO, 

203  2^nAkJELEMETRY  1 

403  COMMD  DECOD+DISTR  1 

COMMUNICATIONS 

IDENT  TYPE  *10, 

103  BASE3ND  ASSY  UNIT  1 

202  ANTENNA  1 

306  TRANSMITTER  2 

401  RECEIVER  1 

503  COMMAND  SIG  CDND  3 

603  OIPLEXER  1 


T.E  « COST 

. VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

15851.! 

21734. 

38901,. 

14519v. 

28241, 

59635. 

15984,. 

14394. 

18123, 

761291. 

442003. 

550190* 

153300.'  • 

183175. 

183419. 

0 0 

0, 

0. 

T.E « COST 

VEHICLE  ' 
PROD.  COST 

VEHICLE 
ENG.  COST 

45762. 

75437. 

70238.1 

UNIT 

WEIGHT 

0.9 

2.3 

UNIT 

POWER 

3.0 

7.5 

DOTE 
FACTOR 
1 .00 
1 .00 

D.E.  COST 
739162. 
2446735. 

T-fl.Sg?I 

47819.. 

VEHICLE 
PROD.  COST 
150270. 
51673. 

VEHICLE 

E??S3§?!r 

573957.1 

UNIT 

WEIGHT 

2.0 

8.4 
2.1 
3.9 

1.5 
3.1 

UNIT 
POWER 
• 5 

0.0 

10,9 

6.3 

.9 

L.O 

DOTE 
FACTOR 
1.00 
1 .00 
1 .00 
1.00 
1.00 
1.00 

D.E,  COST 
44622, 
349517. 
152260, 
77256. 
22191. 
57409, 

T.E.  COST 
- 16117., 
137063.! 
47779.. 
24775.) 
43476,1 
15451. 

VEHICLE 
PROD.  COST 
30515, 
64124. ' 
118144. 
33325,1 
49695. 
18568. 

VEHICLE 
ENG.  COST 

10467.. 
81990 
70270. 

18123.. 
14075.* 
13467.1 

V (> 


CC3-1-35  TELES ATC 


ELECTRICAL  POWER 

IDENT  TY®  E 
239  BATTERY 


UNIT  UNIT  DOTE 

NO.  WEIGHT  POWER  FACTOR  D.E » COST 
2 43.0  0.0  .10  41199. 


T.E  • COST 
34226. f 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  C.ONTROL 
POWER  CONVERTERS 
PROPULSION  FEEO  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 

97.9 

75.9 
47.7 

15.9 

72.4 
477,7 

77.6 

01.5 

157.3 

550#0 


DDTE 


1. 

1. 

1. 


VEHICLE 
PROD.  COST 
123541. 


TOR 

O.E.  COST 

T.E.  COST 

PROD..  COST 

00 

946766. 

159753. 

345299. 

00 

322605. 

189783. 

217245. 

00 

624246. 

150640. 

125646* 

00 

590016. 

367569. 

198620. 

00 

914905. 

524762. 

378097. 

00 

2118197. 

2057922. 

1112026. 

00 

613852. 

326931. 

353324.' 

00 

161577. 

60520. 

43916. 

VEHICLE 
ENG.  COST 
76742. 


VEHICLE 
ENG.  COST 
' 222093. 
75677. 
146436. 
138406. 
2L4619. 
496888. 
143998. 
37903. 


TOTAL  SATELLITE  WEIGHT  1815.1 


in-UK 


**  SATELLITE  SYSTEMS  COST  MODEL 

£.<us-/~3c  r*=:/jz.>$4-r & -/ 


SUBSYSTEH  COMF1 GURATIONS 

STABILIZATION  AND  CONTROL 
CONFIGURATION  - - SPIN 

AUXILIARY  PROPULSION 
CONFIGURATION MONOP 

DATA  PROCESSING  AND  INS  TR 
CONFIGURATION SPECI 

UNI  FI 

SHUNT 


COMMUNICATIONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONFIGURATION  - 


VEHICLE  SIZING 

CONFIGURATION  CYLIN 

MISCELLANEOUS  INFORMATION 
APOGEE  ■ 19323.'  NUMB 
BOL  POWER  - 283.'  AP.RA 


CONTROL 

ROPELLANT 

UMENTATION 

AL  PURPOSE  PROCESSOR  (DTU) 

ED  LINK-COMMON  ANTENNAS 
- BODY  MOUNTED  SOLAR  ARRAY 
DRICAL 

ER  OF  QUAL  UNITS  « 0 
Y AREA  - 88.0  SO  FT  BATT  CAP  •«*  18. 


AMP-HR 


2 Thrills 


SPACECRAFT  COST  MODEL 


CC3-1-36  TELES ATD1 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


..DESIGN 

ENGINEERING 


DOT+E 

TEST  AND 
EVALUATION 


TOTAL 
DDT  + E 


- RECURRING 

PRODUCTION  FAB  AND  • TOTAL 
ENGINEERING  ASSEMBLY  RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


mis£i£nAfquipmsnt 


SATELLITE 

QUALIFICATION  UNIT(S) 
GSfc  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


2*7 
• 8 

2.9 

1.2 

3.6 

3.3 

1.5 


16.1 


1.3 
• 1 
1.1 
.4 
. 3 
1.3 
• 6 


5.3 


4.0 

.9 

4.0 

1.6 

3.9 

4.6 

2.3 


21.3 

20.1 


41.4 

0.0 

1.6 

1.6 

44.6 


1.9 
• 6 

2.2 

1.0 

2.5 

4.2 

1.4 


13.9 


2.2 

• 4 

3.4 

1.3 

• 9 

2.9 

1.9 


12. 9 


4.1 
.9 

5.7 

2.3 

3.4 

7.1 
3.3 


26.8 

16.4 


43.1 


1.1 

2.0 


46.2 


AVERAGE  UNIT  COST  t 3 SATELLITES) 

Tm?^rafTDDT*E  and 


15  *4 


90*8 


/ 


CC3-1-36  meSATDl 


* * • * ASSEMBLY  DESCRIPTIONS  * 


STABILIZATION  AND  CONTROL  ' 

I DENT  TYPE  w NO, 

203  VALVE  DRIVER  ASSY  1 

303  SUN  SENSOR  1 

403  NUTATION  DAMPER  1 

603  CONTROL  ELECTRNCS  2 

806  EARTH  SENSOR  ASSY  Z‘ 

1413  POWER  CONVERTER  1 


AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 


UNIT 

WEIGHT 


UNIT 

POWER 


ODTE 

FACTOR 


1 

1.6 

5 .9 

1.00 

1 

.3 

.0 

L ,00 

1 

2.8 

0 .0 

1.00 

2 

7.4 

3.5 

1.00 

2' 

4,1 

1 .0 

1 .00 

1 

15.9 

0 .0 

1 .00 

UNIT 

UNIT 

DDTE 

NO. 

WEIGHT 

POWER 

FACTDf 

8 

.7 

.1 

.10 

D.E.  COST 
165834, 
116150. 
77256, 
1192148, 
397432. 
0. 


D.E.  COST 
13754, 


T.E • COST 
15851.' 
14519,. 
15984, 
761291,. 
153300.1 
0, 


T.E,  COST 
45762.1 


VEHICLE 
PROD.  COST 
21734.t 
15689, 
14394. 
442003. 
183175. 
0, 


VEHICLE 
PROD,  COST 
75437. 


OATA  PROCESSING 


IDENT  TYP! 
203  OIGIT/ 
403  COMMD 


it  TELEMETRY 
D ECOD+DIS  TR 


INSTRUMENTATION 

UNIT  UNIT 
NO.  WEIGHT  POWER 
Y 1 8.9  3.0 

R 1 2,3  7,5 


DOTE 
FACTOR 
1.00 
1 .00 


D.E.  COST 
475634. 
1646436. 


T.E,  COST 
139061.. 
47819.1 


VEHICLE 
PROD,  COST 
150270. 
51673. 


COMMUNICATIONS 

IDENT  TYPE 
103  BASEBND  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  DIPLEXER 


NO.  W^iJSt 

1 2,0 

1 1 8.4 

2 2.1 

1 ' 3.9 

2 1.5 

1 3.1 


UNIT 

PQWfcR 

.5 

0,0 

10,9 

6.3 

.9 

1.0 


DOTE 


FACTOR 

D.E.  COST 

T.E.  COST 

1.00 

44622. 

16117.1 

1 .00 

349517, 

137063. 

1 .00 

152260. 

47779, 

1 .00 

77256, 

2477  5*i 

1.00 

20153. 

30796, 

1.00 

57409, 

15451.. 

VEHICLE 
PROD.  COST 
30515. 
64124, 
118144.- 
33825. 
35236. 
18568. 


VO 


CC3— 1-36  TELES ATD1 


ELECTRICAL  POWER  * 

IDENT  TYPE 
213  BATTERY 


. UNIT  UNIT  9DTE 

NO.  WEIGHT  POWER  FACTOR  D.E.  COST 

2 17.2  0.0  .10  21490. 


T.E.  COST 
17695.' 


VEHICLE 
PROD.  COST 
63870.1 


VEHICLE^ 
ENG.  COST 
40032.1 


EQUIPMENTS  USING  COST  ESTIMATING 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 

irar  feed  srs 

S8¥iM¥ii™?5TS 


PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


WEIGHT 

43.0 

42.1 
26.4 
15.9 
68.3 

181.1 

43.7 

39.7 

140.0 

290.0 


RELATIONSHIPS 

ODTE 

FACTOR 

D.E.  COST 

T.E.  COST 

1 .00 

534790. 

74572. 

1.00 

195712. 

. 115134. 

1.00 

470898. 

100868 . 

i .00 

590016. 

367568. 

1 .00 

681623. 

501892. 

1.00 

1529875. 

902356. 

j .00 

379455. 

58449. 

233652. 

I © 0 0 

34666. 

( 

TOTAL  SATELLITE  WEIGHT  998.0 

o 


VEHICLE 
PROO.  COST 
161184. 
131794. 

88090. 

198620. 

361606. 

487600. 

252514. 

28833. 


VEHICLE 
ENG-  COST 
125451. 

45910.. 
1104  64. 
138406. 
206812. 
358879. 
89013. 
13711. 


**  SATELLITE  SYSTEMS  COST  MODEL  fr* 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  - - SPIN  CONTROL 

^u?5nfx  g5ra??on*'-^-^honop  ro  pell  ant 

da?Sn?§85II9^  iRHXCWifll 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 
ELECTRICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 

CONFIGURATION  CYLINDRICAL 

MISCELLANEOUS  INFORMATION 


PROCESSOR  (QTUJ 


APOGEE  = 19323* 
BOL  POWER  - 682.1 


NUMBER  OF  DUAL  UNITS  ■ 0 
ARRAY  AREA  « 211.0  SQ  FT 


BATT  CAP  » *0< 


AHP-HR 


'TZ.-Ji-ll/v 


SPACECRAFT  COST  MODEL 


CC3-1-37  TELES  ATD 
( MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

ENGInIcRING 

DDT+E 

TEST  AND 
EVALUATION 

TOTAL 
DDT  + E 

PRODUCTION 

ENGINEERING 

—RECURRING 

FAB  AND 
ASSEMBLY 

uSHM 

STRUCTURE 
THERMAL  CONTROL 

3.9 

1.1 

3.0 

. 2 

6.9 

1.3 

4.6 

i 

7.7 
.8 
8. A 
2.1 
1.3 
A.O 
3.0 

12.3 

ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

A.A 

1.2 

5.5 
2.9 

1.6 

1.5 

• 4 
.3 
1.2 

.8 

5.9 
1.6 
5.7 
A • 1 
2. A 

5.7 

1.7 
6.5 

5.8 
2. A 

Cm  k 

1A.1 

3.8 

7.8 

9.8 
5.A 

SPACECRAFT 
MISSION  EQUIPMENT 

20.5 

7. A 

27.9 

35.3 

28.0 

27.3 

55.3 

68.5 

SATELLITE 

QUALIFICATION  UNIT(S) 

63  #2 
o - n 

123.8 

GSE  (AGE) 

1 * Q 

LAUNCH  SITE  SUPPORT 

CONTRACTOR  FEE 

2.1 

c me 
4.0 

TOTAL  SATELLITE 

67.1 

130.0 

AVERAGE  UNIT  COST  ( 5 SATELLITES)  26<0 

TOTAL  SATELLITE  DDT+E  AND 

RECURRING  COST  197, ^ 

/? 


£ ^frUK 


CC3-1-37  TELESATD 


* * * * ASSEMBLY  DESCRIPTIONS  * * * G 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  SO. 

203  VALVE  DRIVER  ASSY  i 

303  SUN  SENSOR.  2 

403  NUTATION  DAMPER  1 

603  CONTROL  ELECTRN  CS  2 

803  EARTH  SENSOR  3 

1413  POWER  CONVERTER  1 


UNIT 
WEIGHT 
1.6 
• 3 

2.6 

7.4 

1.3 

15.9 


UNIT 

POWER 

5.9 

.0 

0.0 

3.5 

0.0 

0.0 


DDTE 
FACTOR 
1*00 
1 .00 
1 .00 
1.00 
1.00 
1.00 


D.E.  COST 
165834. 
129217. 
77256. 
1192148. 
157133. 
0. 


T.E.  COST 
15851. 
14519. 
15984.' 
761291.1 
77682. 
0«> 


VEHICLE 
PROO.  COST 
2011 l. 
26131. 
13318.  i 
408982. 
89936. 
0. 


VEHICLE 
ENG.  COST 
39227.! 
53106. 

, 18275.; 
489954, 
05443. 
0.. 


AUXILIARY  PROPULSION 

IDENT  TYPE  NO. 

834  THRUSTER  8 


UNIT 

WEIGHT 

.7 


UNIT 

POWER 

.1 


DDTE 

FACTOR 

.10 


D.E.  COST 
13754. 


T.E.  COST 
45762, 


VEHICLE 
PROD.  COST 
73945. 


VEHICLE 
ENG.  COST 
65774. 


DATA  PROCESSING  AND 

IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMO  DECOD+OISTR 


INSTRUMENTATION 

UNIT  UNIT 

NO.  WEIGHT  POWER 

1 8.9  3.0 

1 2.3  7.5 


DDTE 
FACTOR 
1.00 
I .00 


D.E.  COST 
747330, 
2471039. 


T.E.  COST 
139061,1 
47819, 


VEHICLE 
PROD.  COST 
139044. 
47813. 


VEHICLE 
ENG.  COST 
176778., 
584516, 


COMMUNICATIONS 

IDENT  TYPE 
103  5ASEBND  ASSY  UNIT- 
202  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
503  COMMA  NO  SIG  COND 
603  DIPLEXER 


1 

1 

2 

1 

3 

1 


UNIT 

EIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E.  COST 

2.0 

.5 

1 .00 

44622. 

8.4 

0.0 

1.00 

349517, 

2.1 

10.9 

1 .00 

152260. 

3.9 

6.3 

1 .00 

77256. 

1.5 

, .9 

1.00 

22191. 

3,1 

1.0 

1.00 

57409. 

T.E.  COST 

16117.1 
137063,1 

47779.1 

24775.1 

43476.1 
15451. 


VEHICLE 
PROD,  COST 
28235. 
59333. 
109318. 
31298, 
45982. 
17181, 


VEHICLE 
ENG.  COST 
10555.1 

82677., 
62576. 
18275or 

12067.. 
13580c. 


CC3-1-37  TELESATO 


ELECTRICAL  POWER 

IDENT  TYPE 
239  BATTERY 


NO. 

2 


UNIT 

WEIGHT 

43*0 


UNIT 

POWER 

0.0 


DOTE 

FACTOR 

.10 


O.E.  COST 
41198. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 


PROPELLANT  WEIGHT 
MISSION  EQUIP  WEIGHT 


157.3 

560,0 


T.E.  COST 
34228. 


WEIGHT 

ODTE 

FACTOR 

D.E.  COST 

T.E.  COS 

103.6 

1.00 

906378. 

160346 

77  . 1 

1.00 

326925. 

192324 

49,7 

1.00 

623705. 

154894 

15.9 

1.00 

590016. 

367568 

72.4 

1.00 

914905. 

524782 

4 86,7 

1.00 

2139643. 

2090832 

81,0 

1.00 

634789. 

337170 

82.8 

1.00 

163766. 

61432 

VEHICLE 
PROD.  COST 
121099. 


VEHICLE 
PROD.  COST 
336692. 
203707. 
119086, 
183782. 
349850. 
1045404. 
337165. 
41013. 


VEHICLE 
ENG,  COST 
71865. 


VEHICLE 
ENG.  COST 
233324. 

77333. 

147535. 

139566. 

216417. 

506125. 

150157. 

38738. 


ir 


TOTAL  SATELLITE  WEIGHT  1844.2 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 

6cs-/-ir 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CGNTRCL 
CONFIGURATION SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  HONCPROPELLANT 

DAXL£59f,I5ll£iS  AND  instrumentation 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  IDTUI 
COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS  , 

ELECTRICAL  POWER  ' 

CONFIGURATION  - - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VEHICLE  SIZING 
CONF  IGURAT  ION 


- CYLINDRICAL 
MISCELLANEOUS  INFCRMATICN 

■ NUMBER  OF  QUAL  UNITS  * 0 

BOl  POWER  « Alt,*-  ARRAY  AREA  « 128«,6  SQ  FT 


BA  TT  CAF  « AHP-HR 


SPACECRAFT  COST  MODEL 


CC3—1-39  UHF 

IHILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

DESIGN 

ENGINEERING 

— - — ddt*e 

TEST  AND 
EVALUATION 

TOTAL 

DDT*E 

-RECURRING 

FAB  AND 
ASSEHBLY 

reJurrSng 

STRUCTURE 
THERMAL  CONTROL 

2*8" 

,9 

1*0 
• 2 

4.6 
1*  1 

2.7 
a 9 

3.9 

* fk 

' '6.5" 
1.4 

9.1 

n _ n 

ELECTRICAL  POWER 
COMMUNICATIONS 

3*4 

1*2 

1*3 

.4 

4*7 

1*6 

3.6 

1.4 

5.5 

l - ft 

T 

DATA  HANDLING 
STABILITY  AND  CONTROL 

3,5 

3*1 

• 3 

♦ 9 

3*8 

4.0 

3*4 

1*1 

4*5 

A,  _ 1 

AUXILIARY  PROPULSION 

1.5 

• 8 

2.3 

1.9 

w • Q 

2*4 

O.  1 
§ 

-C- 

- ..  

’■'si 

FUSI^Sn^eIuIPMENT 

16*9 

5*5 

22*0 

16*1 

17.3 

17.6 

m 

SATELLITE 

38*1 

58*9 

unites) 

GSE  ( AGE  ) 

0.0 
1 .A 

LAUNCH  SITE  SUPPORT 

CONTRACTOR  FEE 

i •u 

1.7 

1:2 

TOTAL  SATELLITE 

41*3 

62*9 

AVERAGE  UNIT- COST  I -4  SATELLITES) 


— i**t- 


aJEAy$mSfTBDm  AND  ■ 


'10*4* 


..V  114^7  7. 


CC3-1-38  UHF 


* * * * ASSEMBLY  DESCRIPTIONS  * 6 * * 


STABILIZATION  AND  CONTRCL 

NO. 


IDENT  TYPE 
203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 

m rarEtMcs 

806  EARTH  SENSOR  ASSY 


UNIT  UNIT  DOTE 
HEIGHT  POWER  FACTOR  D.E._CO$T 


1 ? 


1*6 

.3 

.8 

.4 

4*1 


5*9 

,0 

$ 

1.0 


1,00 

1*00 

m 

1.00 


1658  34  « 
116150* 

397432* 


f.E*  COST 
18»:> 
41219: 

153300* 


VEHICLE 
PROD.  COST 
20805* 
15018, 
13778. 
235050. 
175338. 


. VEHICLE 
ENG*  COST 

mil: 

2^68^2* 

173039® 


AUXILIARY  PROPULSION 

I CENT  TYPE  NO. 

834  THRUSTER  8 


UNIT. 

JEIGH1 

.7 


UNIT 


DATA  PROCESSING- AND  IMS TRU MENTATION 

UNIT  UNIT 
GHT 


I CENT  TYPE 
203  Dt GITA 
AO 3 CO HMD 


TELEMI 

•COIHD, 


:ih 


8*9 

2,3 


3.0 

7*5 


FACTOR 

D.E.  COST 

T. E«  COST 

PROO*  COST  1 

.10 

13754* 

45762* 

74656* 

DOTE 

FACTOR 

D.E,  COST 

t.Eo  COST 

wKSJ'&It  ", 

1.00 

1.00 

466276. 
1616658  a 

139061c 

47819, 

, 143841* 

! 49463c 

VEHICLE 
ENG.  COST 
67872o 


imik 


COMMUNICATIONS 

IOENT  TYPE  , WO* 

103  8ASEBND  ASSY  UNIT  1 

202  ANTcNNA  1 

306  TRANSMITTER  2 

401  RECEIVER  1 

503  COMMAND  SIS  COND  2 

603  DlFLEXER  1 


UNIT  UNIT  DDTE 
HEIGHT  POWER  FACTOR  0*E*  COST 


2*0 

8*4 

2.1 

3.9 

•f 

c 1 


.5 

0*0 

10.9 

6.3 

.9 

1,0 


loOO 
loOO 
1*00 
1.00 
1.00 
1«  00 


44622  e 
349517c 
152260. 
77256. 
20153* 
57409o 


Togo-  COST 
16117c 
137063® 
47779. 
24775* 
30796. 
15451* 


VEHICLE  " 
‘ " 1ST 


61380. 

113089. 

32378. 

33728c 

17773* 


'VEHICLE— 

83783* 

66293." 

18519* 

0775* 

l3?62o 


CC3-1— 38  UHF 


ELECTRICAL  POWER 


* UNIT  UNIT'  OOTE 

NO.  WEIGHT  POWER  FACTOR  O.E.  COST 
Z 29. X 0.0  .10  30006* 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 


SATELLITE 


UNITS 
ADAPTER 


PROPELLANT  WEIGHT 
HISSICN  EQUIP  HEIGHT 


HEIGHT 

63.2 
47.5 
33.4 
15.9 

68.3 
267.5 

70*8 

46.7 

140*2 

220*0 


£ 

'Zp~~  TOTAL  SATELLITE  HEIGHT  1097«7 

Si 


DDTE 

FACTOR 

1.00 

1:88 

1.00 

1.00 

1:88 

1.00 


O.E.  COST 
697452. 

mi  1: 

590016. 

881623. 

nmn: 

100651* 


T.E.  COST 
106524. 

mm: 

367568. 

501892. 

37809. 


VEHICLE  VEHICLE 

PRa8^T  EHS»*$8iT 


VEHICLE 
PROD.  COST'. 
220396. 
139749. 

97637. 

190122. 

346134. 

mm: 

30350. 


VEHICLE 
ENG.  COST 
167186. 

188I: 

141433. 

211334. 

KIWI: 

24127. 


bL}i-\ )7\ 


*+  SATELLITE  SYSTEMS  COST  MODEL  ** 

£.j>% 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONFIGURATION  MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 


AUXILIARY  PROPULSION 

CONFIGURATION  MONOPROPELLANT 

TRUMENT ATIOf, 

SPECIAL  PURPOSE  PROCESSOR  { DTU) 

UNIFIED  LINK-COMMON  ANTENNAS 

SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR 


and  instrumentation 

u UN r 1 GJ RA 1 l UN  — 

COMMUNICATIONS 
CONFIGURATION  - 

ELECTRICAL  PDWER 
CONFIGURATION  - 


VEHICLE  SIZING 
CONFIGURATION  - 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  « 19323. 
BOL  POWER  * 1AIA. 


NUMBER  OF  OUAL  UNITS  < 
ARRAY  AREA  « 111.1  SQ 


0 

FT 


8 ATT  CAP  «132.  AHP-HR 


ARRAY 


i * / 


Cg  b~f  U\ 


SPACECRAFT  COST  MODEL 


CC3-1-39  COB 

(MILLIONS  OF  1977  OOLLARS) 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


CRAFT 

ON  EQUIPMENT 


SATELLITE 

QUALIFICATION  UNIT ( S ) 
GS  E CAGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


ESIGN 

DDT+E 

—RECURRING- 

TEST  AND 

TOTAL 

PRODUCTION 

FAB  AND 

NE  ERIN  G 

EVALUATION 

DDT  + E 

ENGINEERING 

ASSEMBLY 

5.6 

1.7 

7.0 

7.6 

6.1 

1.5 

.3 

1.8 

2.0 

1.3 

3«  5 

1.1 

6.5 

6.6 

8.9 

1 9 3 

. 5 

1.8 

2.6 

3.3 

6.3 

.3 

6.6 

8.8 

1.5 

6.5 

1.9 

6.6 

10.5 

8.2 

1 • 9 

X • X 

2.9 

6.0 

5.0 

26.3 

6.7 

31.0 

36.2 

61.7 

36.5 

65,3 

0.0 

2.1 


RECURRING 


13.6 
3.3 

15.3 
5.9 

10.3 

18.7 
9.1 


76.2 

78.0 


156.2 


TOTAL  SATELLITE 


69.7 


162*7 


AVERAGE  UNIT  COST  ( 6 SATELLITES) 


T0rteaclurs^l}5It0DT+e  an0 


27.1 


23246 


f?0 


IB-h^UK 


CC3-1-39  COB 


A $ 

* * ASSEM3LY 

DESCRIPTIONS  * 

JIMD1UU.M  HUH  MI1U  UUniMJL 

IDENT  TYPE  SO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

1303  REACTION  WHEEL 

2 

5.1 

.3 

1.00 

111435. 

1601  VALVE  DRIVER  ASSY 

2 

1.6 

1.0 

1.00 

61349. 

1815  EARTH  SENSOR 

2 

15.4 

15.6 

1.00 

1304769. 

2203  CONTROL  ELECTRNCS 

2 

7.1 

62  ,0 

1.00 

1154954. 

AUXILIARY  PROPULSION 
IOFNT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST 

818  THRUSTER 

18 

.4 

0 .0 

.10 

14248. 

834  THRUSTER 

6 

o 7 

« 1 

.10 

12597. 

T.E.  COST 
68611. 
51402*i 
503376. 
7 4974  3.' 


T.E*  COST 
70110*1 
35429. 


VEHICLE 
PROO.  COST 
35443. 
2938 1, 
511828.  ' 
386145. 


VEHICLE 
PROD.  COST 
104131. 
57426, 


43411. 

23899. 

508286. 

449924. 


DATA  PROCESSING  AND 


IDENT  T Y°  E 
203  OIGITAL 
403  COMMD  DE 


TELEMETRY 

COD+DISTR 


INSTRUMENTATION 

UNIT  UNIT  DOTE 
NO.  WEIGHT  POWER  FACTOR 


COST 


COMMUNICATIONS 


JAVm 


BASE8ND  ASSY  UNIT 
ANTENNA 
TRANSMITTER 
RECEIVER  ' 

COMMAND  SIG  COND 
DIPLEXER 


VEHICLE 
PROD.  C0S1 


1 

8 .9 

3.0 

1.00 

876915. 

139061. 

135244. 

l' 

2.3 

7.5 

1.00 

2853247. 

47819.1 

46506. 

. UNIT 

UNIT 

DDTE 

VEHICLE 

"S- 

HEJGHT 

POWER 

0.0 

FACTOR 

1.00 

D-Ea?i! 

T-<^! 

PROD^jjOST 

1 

• 8.4 

0.0 

1.00 

349517. 

137063. 

57712! 

2 

. 4.7 

18  .0 

1.00 

272957. 

90576. 

173485. 

2 

3*9 

6.3 

1*00 

85947® 

42118. 

54797. 

3 

1.5 

.9 

1.00 

22191,  . 

4347  6«i 

44725. 

2 

.7 

.3 

1.00 

13337. 

5661. 

6995, 

ill 


CC3-1-39  COO 


ELECTRICAL  POWER 


IOENT  TYPE 


260  BATTERY 


UNIT  UNIT  ODTE  VEHICLE  VEHICLE 

NO*  HEIGHT  POWER  FACTOR  D*E . COST  T.E  * COST  PROD.  COST  ENG.  COST 
A *7.5  0 .0  .10  109009.  60591.1  212*79.  18*720. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

DOTE 

VEHICLE 

VEHICLE 

HEIGHT 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD,  COST 

ENG.  COST 

SOLAR  ARRAY 

77.3 

1*00 

• 629*13. 

128363. 

2*9706. 

1*52*1. 

WIRING  HARNESS 

75.0 

1.00 

319358. 

187873. 

193553. 

7369*. 

THERMAL  CONTROL 
POWER  CONVERTERS 

82.9 

L.OO 

855129. 

219121. 

1562*7. 

197326, 

0.0 

l .00 

0 . 

0. 

0. 

0. 

PROPULSION  FEED  SYS 

98.0 

1.00 

106*951. 

661556. 

*28978. 

2*57*3. 

STPUCTURE 

179.1 

1.00 

2*67711. 

893878. 

*3*718. 

569*33. 

POWER  CONTROL  UNITS 

111.0 

L.OO 

972*75. 

*03090. 

392067. 

22**0*. 

SOLAR  ARRAY  DRIVE 

12.8 

1.00 

562670. 

255863. 

2*0867. 

129839. 

SATELLITE  ADAPTER 
PROPELLANT  HEIGHT 
MISSION  EQUIP  WEIGHT 

63.8 

270.9 

5*0.0 

1.00 

131218* 

6113*. 

3*250. 

30279. 

TOTAL  SATELLITE  WEIGHT  1816.1 


**  SATELLITE  SYSTEMS  COST  MODEL  *» 
<LC,  3“  /-  + 6 fiTteZ 


SUBSYSTEM  CO  hFIGURATIONS 


STABILIZATION  AND  CONTROL 

CONFIGURATION SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPRCPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION SPECIAL  PURPOSE  PROCESSOR  (DTU ) 


COMMUNICAT IONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING 
CONFIGURATION  - 


UNIFIED  LINK-COMMON  ANTENNAS 
SHUNT  - 80DY  MOUNTED  SOLAR  ARRAY 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION 


APOGEE  = 19323. 
BOL  POWER  = 569* 


NUMBER  OF  QUAL  UNITS  = 0 
ARRAY  AREA  = 182. 1 SQ  FT 


BATT  CAP  * 36*  AMP-HR 


/ 


tMtW/A 


SPACECRAFT  COST  MOOEl 


CC3-1-40.  OTHER  RGL 
t MILLIONS  OF  1977  DOLLARS! 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


--DOT+E 

TEST  AND 
EVALUATION 


TOTAL 
DOT  *E 


PRODUCTION 

ENGINEERING 


RECU RRING- 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


3*1 

1.0 

4*0 

1.2 

3.9 

3.3 

1.5 


2.5 

.2 
1.4 
• 4 
.3 
1.3 
.6 


5.6 
1.2 
5.4 

1.6 

4.2 
4.  6 

2.3 


SPACECRAFT 
MISSION  EQUIPMENT 


18*0  6,8  24.9 

17.7 


SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  ( AGE ) 

LAUNCH  SITE  SUP  TORT 
CONTRACTOR  FEE 


3.0 

5.4 

8.3 

1.  0 

.6 

1.6 

4.2 

6.3 

10.6 

1.4 

1.6 

3.0 

3.8 

1.1 

4.9 

5.3 

3.7 

9.0 

1.9 

2.4 

4.3 

20.5 

21.1 

41.6 

27.  0 

68*6 

1.7 

3.0 

TOTAL  SATELLITE 


46.1 


73.3 


AVERAGE  UNIT  COST  ( 4 SATELLITES » 

TOTAL  SATELLITE  DOT*E  AND 
RECURRING  COST 


18.3 


114*4 


CC  3-1-40  OTHER  RGL 


* 151  ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  . Nl 

203  VALVE  DRIVER  ASSY  : 

303  SUN  SENSOR 
403  NUTATION  DAMPER 
603  CONTROL  ELECTRNCS  i 

806  EARTH  SENSOR  ASSY  J 

1413  POWER  CONVERTER  3 


AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 


UNIT 

UNIT 

DOTE 

WEIGHT 

POWER 

FACTOR 

D.E.  COS 

1*6 

5.9 

1.  ao 

165  04 

• 3 

. 0 

1.  0 0 

11  6150 

2.8 

0.0 

1.0  0 

77256 

7.4 

3.5 

1.00 

1192148 

4.1 

1.  C 

1.  00 

397432 

15.9 

0.0 

1.00 

0 

UNIT 

UNIT 

DOTE 

NO.  WEIGHT  POWER  FACTOR  D.E.  COST 
8 .7  .1  .10  13754. 


T.E.  COST 
15851. 
14519. 
15984. 
761291. 
153300  . 
0. 


T.E.  COST 
45762. 


VEHICLE 
PROD.  COST 
20805. 
15016. 
13778. 
4230  92. 
175338. 

0 . 


VEHICLE 
PROD.  COST 
74656. 


DATA  PROCESSING 


INSTRUMENTATION 


IDENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMD  CECOO+DISTR 

COMMUNICATIONS 

IDENT  TYPE 
103  BASEBNO  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SI  G CONO 
603  OIPLEXER 


UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

8.9 

3.  0 

1.00 

523686. 

2*  3 

7.5 

1.00 

1794316. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E,  COST 

2.0 

.5 

1.00 

44  622. 

8.4 

a.  a 

L.00 

349517, 

2.1 

10.9 

1.  00 

152  260, 

3.9 

6.3 

1.00 

77256. 

1.5 

.9 

1.0  0 

20153. 

3.1 

1.0 

1.00 

57409. 

T.E,  COST 
139061. 
47819. 


T.E.  COST 
16117. 
137063. 
47779. 
24775. 
30796. 
15451. 


VEHICLE 
PROD,  COST 
143841. 
49463. 


VEHICLE 
PROD.  COST 
2920.9. 
61380. 
113089. 
32378. 
33728. 
17773. 


CC3-1-40  OTHER  RGL 


ELECTRICAL  POWER 

IDENT  TYPE 
236  BATTERY 


NO. 

2 


UNIT 

HEIGHT 

40.3 


UNIT 

POWER 

G.O 


DDTE 

FACTOR 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  HEIGHT 

MISSION  ECUIP  WEIGHT 


WEIGHT 
09.  5 

56.8 
42.  9 

15.9 
60.3 

398.5 

77.6 

62.2 

140.2 

250.  0 


D.E.  COST 
37808. 


OOTE 
FACTOR 
1.00 
1.0  0 
1.00 
1.00 
1.0  0 
1.  0 0 
1.  00 
1.0  0 


D 


E.  COST 
889705. 
252298. 
586940. 
590016. 
881623. 
1683618. 
582617. 
128416. 


T.E.  COST 
32637. 


T.E.  COST 
147319. 
146422. 
140188. 
367568. 
501892. 
1764051. 
326931. 
45960. 


VEHICLE 
PROD.  COST 
116582, 


VEHICLE 
PROD.  COST 
304179. 
162630. 
113034. 
190122. 
346134. 
912444. 
338206. 
35890. 


VEHICLE 
ENG,  COST 
68055. 


VEHICLE 
ENG.  COST 
213271. 

60476. 
140696. 
141433. 
211334. 
403580. 
139659. 
30  783. 


TOTAL  SATELLITE  WEIGHT  1355.8 


v//-y/7 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
JS J#T/£  WKC, 


SUBSYSTEM  CONFIGURATIONS 
STABILIZATION  AND  CONTROL 

CONF  IGOR AT  I ON  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  MONUPROPELL ANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (DTU) 


UNIFIED  LINK-COMMON  ANTENNAS 

SHUNT  AND  DISCHARGE  REGULATION  - PAD3LE  MOUNTED  SOLAR  ARRAY 


COMMUNICATIONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONF  IGURATION  - 

VEHICLE  SIZING 
CONF  IGURAT  I ON  - 

MISCELLANEOUS  INFORMATION 

APOGEE  » 19323,  NUMBER  OF  QUAL  UNITS  » 0 
BOL  POWER  “ 4198,  ARRAY  AREA  *>  329.7  SQ.FT 


- CYLINDRICAL 


BATT  CAP  »ADD.  AMP-HR 


SPACECRAFT  COST  MODEL 


CSl-1-1  OSATR  W*G 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 

DESIGN 

ENGINEERING 

DDT+E 

TEST  AND 

evaluation 

T3TAL 

DDT+E 

..PRODUCTION 

engineering 

-RECURRING- 
FAB  AND 
ASSEMBLY 

STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
data  handling 

AN0  CONTROL 
AUXILIARY  PROPULSION 

7.9 
2.6 
6.7 

.1*4 

9.0 

4.5 

1.9 

2.7 

• 5 

2.1 

.5 

.3 

1.9 

1.1 

13.7 

3.1 

3.8 

1.9 
9 .3 
3 *4 
2 .9 

7.6 
2.5 
9.  3 
2.0 

8.7 
7.9 

2.8 

7.7 

1.5 
12.  9 

2.5 
1.1 
5.9 

3.5 

SPACECRAFT 
MISSION  EQUIPMENT 

34.0 

9.0 

43  .0 
32.1 

40.0 

35.0 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

fcS&siJEf^PP!,RT 

75.1 
3 ,0 
2.7 

3.2 

TOTAL  SATELLITE 

81  .0 

AVERAGE  UNIT  COST  ( 4 SATELLITES) 

aR6buKRIN&L55irOI,rtE  AN0 


TOTAL 

RECURRING 


15.3 

4,0 

22.2 

4.4 

9.8 

13.8 

6.3 


75.8 

51.6 


127.1 


!*  6 

i.5 


135.0 


33.7 


216.0 


/-•'V 


t//\ 


CSl-1-1  DSATR  WRG 


* * * * ASSEMBLY  DESCRIPTIONS  * $ * * 


STABILIZATION  AND  CONTROL 


IOENT  TYPE 
1303  REACTION  WHEEL 
1601  VALVE  DRIVER  ASSY 
1315  EARTH  SENSOR 
2203  CONTROL  ELEC  TRNCS 


AUXILIARY  PROPULSION 


I DENT  TYPE 
813  THRUSTER 
834  THRUSTER 


DATA  PROCESSING  AND 


NO* 
2 . 
3 
2 
2 


UNIT 
WEI GHT 
. 5,1 

1.6 
15.4 
7.1 


UNIT 

NO#...  WEIGHT 
18  .4 

6 .7 


UNIT 
POWER 
• 3 
\ .0 
15.6 
62.0 


UNIT 

POWER 

0.0 

.1 


IDENT  TYPE 
. 203  DIGITAL 
403  CDU 


TELEMETRY 


INSTRUMENTATION 

UNIT  UNIT 
NO.  WEIGHT  POWER 

1 8.9  3.0 

1 12.3  7.5 


DDTE 

FACTOR 

D.E.  COST  ' 

T,E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1.00 

1 11435.1 . 

68611. 

37696. 

43518. 

1.00 

67552.1 

72567. 

44071. 

39474. 

1,00 

1304769.1 

503376. 

544365. 

568085, 

1.00 

11  54954, 1 

749743. 

410692. 

502857, 

DDTE 

FACTOR 

D.E.  COST' 

T.E . COST 

VEHICLE.. 
PROD.  COST. 

VEHICLE 
. ENG.  COST 

.10 

14243.1 

70110.1 

106069, 

104195. 

.10 

12597.! 

35429, 

58495. 

54067. 

DDTE 

VEHICLE 

VEHICLE 

FACTOR 

D. r . COST’ 

T.E.  COST 

PROD.  COST 

ENG.  COST 

1.00 

1286296.1 

139061. 

143841. 

..  308338© 

1.00 

40270^0.1 

47819. 

49463. 

965322. 

! 


..COMMUNICATIONS  1 

IDENT  TYPE  NO. 

106  BASEBNQ  ASSY  UNIT  ' 3 

202  ANTENNA  1 

327  TRANSMITTER  2 

401  RECEIVER  2 

503  COMMAND  SIG  COND  3 

605  OIPLEXER  2 


UNIT 
WEIGHT 
2.0 
. 3.4 
4.7 
. 3.9 
1,5 
. .7 


UNIT 
POWER 
0.0 
0.0 
IS  .0 
6.3 
.9 
.3 


DDTE 

FACTOR 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 


D.E.  COST 

54652.1 

349517.1 

272957.1 

85947.1 

22191.1 
. 13337,1 


f.E.  COST 
3B681, 
137063, 
90576. 
42118. 
43476. 
5661.  . 


VEHICLE 
PROD.  COST 
74151, 

, 61380.  . 
184514. 
58  281, 
47569. 

„ . 7440, 


VEHICLE" 
ENG.  COST 
31941, 

. 83783. , 
118843. 
37421. 
12967© 
..5807*-. 


'70S' 


CSl-1-1  OSATR  WRG 


ELECTRICAL  POWER 

I DENT  TYPE 
269  BATTERY 


UNIT  UNIT  DOTE  VEHICLE  VEHICLE 

.NO.'  WEIGHT  POWER  FACTOR  D.S,  COST  T.E  * COST  PROD.  COST  ENG,  COST 

0 . 7W3  0.0  .10  269075.1  133622.  677306.  586339. 


< 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


ODTE 

NAME 

WEIGHT 

FACTOR 

SOLAR  ARRAY 

229.6 

1.00 

WIRING  HARNESS 

125.8 

1.00 

THERMAL  CONTROL 
POWER  CONVERTERS 

178.1 

0.0 

1.00 

l.UO 

PRUPULSIUN  FEED  SYS 

98,0 

1.00 

STRUCTURE 

262.3 

1.00 

POWER  CJNTR3L  UNITS 

298.7 

1.00 

SOLAR  ARRAY  DRIVE 

38.1 

1.00 

SATELLITE  ADAPTER 

92.6 

1 .00 

PROPELLANT  WEIGHT  . 

271. 7 

MISSION  EQUIP  WEIGHT 

500.3 

9,'E.  COST 
l 368121 » 
695171,! 
1563525. 
0* 

1066951, 

3 312795  . 
1637999*. 
t 178780. 
179770*. 


T.E.  COST 
351759, 
291301. 
368005. 
0. 

661556. 
1236305, 
71 9286 • 
666665, 
91507. 


VEHICLE 
PROO.  COST 
727780. 
319185.. 
25993^, 

656267. 

639671. 

766090. 

658966, 

65260. 


323158 
118697 
. 37002J 

255279 

796111 

660587 

282565 

63093 


TOTAL  SATELLITE  WEIGHT  2703,7 

Cr 


30% 


np~ut\ 


**  SATELLITE  SYSTEMS  COST  HODEl  ** 
C £>A  7^  f 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  S^IN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION MON  1* ROP EL L ANT 

DATA  PROCESSING  ANO  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR 


communications 

CONFIGURATION  - 

ELECTRICAL  <>OWER 
CONFIGURATION  - 

VFHICLE  SIZING 
CONFIGURATION  - 


( DTU) 

- UNIFIED  LINK-COMMON  ANTENNAS 

- SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

- CYLINDRICAL 


MISCELLANEOUS  INFORMATION  . 

APOGEE  « 19323.  NUMBER  OF  QUAL  UNITS  « 0 
ROL  POWER  » 522.  ARRAY  AREA  « 161.3  SQ  FT 


BATT  CAP  * 34. i AMP-HR 


V H~¥  9 J 


SPACECRAFT  COST  HODEL 


CS2-1-1  INMARSAT-1 

(millions  of  1977  dollars) 


SUBSYSTEM  COST 


DESIGN 

engineering 


--DOT  + Er- — 
TEST  AND 
EVALUATION 


TOTAL 
DOT  + E 


PRODUCTION 

ENGINEERING 


■-RECURRING- 
FAB  AND 
ASSEMBLY 


TOTAL 

RECURRING 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 

MISSION  EQUIPMENT 


SATELLITE 

QUALIFICATION  UNIT(S) 

t»iJi6FSwoRT 


total  satellite 


2.9 

1.0 

3.8 

1.2 

3*6 

3,3 

1.5 


17*2 


. AVERAGE  UNIT  COST  { 3 SATELLITES) 

TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


2.2 
.2 
1.  A 

• A 

* 3 

1. 3 

.8 


6*  A 


5.1 

1.1 
5.1 
1.6 
3.9 
A, 6 
2.3 


23.7 

15,0 


38.7 

0,0 

1.6 

1.0 

A2.1 


2.0 

.7 

3.0 

1.0 
2.5 
A. 2 
1 . A 


LA, 8 


3.7 
.5 
A * 6 
1.3 
.9 

2.9 

1.9 


15. 7 


5.7 

1.1 

7.6 

2.3 
3. A 
7.1 

3.3 


30  i 3 
17.5 


40.0 


1.2 

2.2 


51.5 
17.2 
03.g ; 


ZlOf 


££/?-//  A 


CS?-t-l  I KHARS  AT-*  1 

* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  AND  CONTROL  . 

IDENT  TYPE  , NO* 

203  VALVE  DRIVER  ASSY  I 

303  SUN  SENSOR  |#nrci  i 

403  NUTATION  DAMPER  X 

603  CONTROL  ELECTPNCS  2 

806  EARTH  SENSOR  ASSY  2 


AUXILIARY  PROPULSION 

IDENT  TYPE  NO* 

834  THRUSTER  8 


UNIT 

WEIGHT 

UNIT 
POWtR 
5 .9 

1.6 

.3 

.0 

2.3 

0.0 

7.4 

3.5 

4.1 

I .0 

UNIT 

UNIT 

WEIGHT 

PDWtrR 

.7 

.1 

D 

FA 

1 

1 

1 

1 

L 


DTE 

CTOR 

.00 

.00 

.00 

.00 

.00 


DOTE 

FACTOR 

.10 


D«E*  COST 
165034. 
116150. 
77256. 
1 1 92,14  8 « 
397432. 


D.E.  COST 
13754. 


T.E  « COST 
15351. 
14519. 
15984. 
761291. 
153300. 


T.E.  COST 
45762* 


VEHICLE 
PROn.  COST 
21734. 
15689. 
14394. 
442003.* 
183175. 


VEHICLE 
PROD.  COST 
75437. 


V6HIC 
ENG.  Cl 
38901. 
27247. 
18123. 
550190.- 
183419. 


VEHICLE 

ENG.  COS 
70238. 


DATA  PROCESSING  AND  INSTRUMENTATION 

UN  1 1 

IDENT  TYPE  ,ri  rurTnw  NO. 

203  DIGITAL  TELEMETRY  1 

403  CQMMD  OFCOD+DISTR  1 


.9 

2.3 


COMMUNICATIONS 

IDENT  TYPE  NO. 

103  BASE9N0  ASSY  UNIT  1 

202  ANT  ENNA  1 

306  TRANSMITTER  2 

401  RECEIVER  „ „ 1 

503  COMMAND  SIG  CONO  . 2 

603  DIPLEXER  1 


UNIT 
WEIGHT 
2.0 
3.4 
2.1 
3 .9 
■ 1.5 

3.1 


UNIT 
POWER 
3 .0 
7.5 

DDTE 
FACTOR 
1 .00 
1.00 

D.E.  COST 
476376* 
1648120. 

T.E.  COST 
139061.* 
47819.1 

VEHICLE 
PROD.  COST 
150270, 
51673. 

VEHICLE 
ENG.  COS 
111749. 
386617. 

UNIT 
POWER 
.5 
0.0 
10.9 
6 .3 
. 9 
1.0 

DDTE 

FACTOR 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

D.E.  COST 
44622. 
349517. 
152260. 
77256. 
20153. 
57409. 

T.E.  CDST 
16117. 
137063. 
47779. 
24775. 
30796. 
15451. 

VEHICLE 
PROD.  CtiST 
30515. 
64124. 
118144. 
33825. 
35236. 
18568. 

VEHICLE 
"ENG.  CtSS 
10467. 
81990. 
70270. 
18123. 

9301. 

13467. 

jktpfr -//A 


C S 2 -I -1  INMARSAT-1 


ELECTRICAL  POWER 

IDF  NT  TYPE 
233  BATTERY 


UNIT 
WEIGHT 
3 A ♦ 2 


UNI 
POWE 
0 .0 


T 

R 


FA 


ODTE 

ACTOR 


>10 


D.E.  COST 
36087. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

S CL A R ARRAY 
WIRING  HARNESS 
THEPMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 


WEIGHT 

79.3 

51.8 
• 38.9 

15.9 

68.3 
340. A 

73.4 


PROPELLANT  WEIGHT  140.2 

MISSION  EQUIP  WEIGHT  205.0 


DOTE 
FACTOR 
1.00 
1.00 
1.00 
1 .00 
1 .00 
1 .00 
1.00 
1.00 


O.E.  COST 
817315. 
233334. 
561285. 
590016. 
881623. 
1579279. 
542879, 
114234, 


T.S.  COST 
28995. 


T.E.  COST 
131435 . 
137266. 
131187. 
367563. 
501892, 
1542901  . 
316461, 
41312. 


VEHICLE 
PROD.  COST 
104654.- 

I 


VEHICLE, 


VEHICLE 
PROD.'  COST 
234091. 
157129, 
111  515. 
198620. 
361606. 
833727. 
342007. 
34593. 


VEHICI 
ENG.  CG 
19172 
5473 
13166 
1384C 
20681 
37046 
12734 
2679 


TOTAL  SATELLITE  HEIGHT  1209.1 


**  satellite  systems  cost  model  ** 


subsystem  configurations 
stabilization  and  control 

CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONO®  ROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

configuration  - - Special  purpose  processor  (dtuj 
COMMUNICATIONS 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 

ELECTRICAL  POWFR 

CONFIGURATION  - - SHUNT  -BODY  MOUNTED  SOLAR  ARRAY 
VEHICLE  SIZING 

CONFIGURATION  CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

£EPGILr„1932?:.,  number  of  qual  units  - o 

BOL  POWER  * 617.  ARRAY  AREA  “ 190.3  SO  FT  BATT  CAP  » 40«  AMP-HR 


7M-//A 


SPACECRAFT  COST  model 


CS2-1-2  INMARSAT-2 
(MILLIONS  OF  1977  DOLLARS ) 


SUBSYSTEM  COST 


STRUCTURE 

thermal  control 

ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (AGE) 

LAUNCH  §ITE  SUPPORT 
:tor  ft- 


CONTRACJ 


: EE 


TOTAL  SATELLITE 


DESIGN 

ENGINEERING 


3.1 

1.0 

4.1 

1.2 
4.0 
3.3 
1.6 


18*4 


AVERAGE  UNIT  COST  ( 3 SATELLITES) 

TOTAL,  SATELLITE  DDT+E  AND 
RECURRING  COST 


— DOT  + E 

TEST  AND 
EVALUATION 


2.6 

.2 

1.4 

.4 

• 3 
1.3 

• 6 


7.0 


TOTAl, 

DDT+fc 


5.7 

1.2 

5.5 

1.6 

4.3 
4.6 

2.4 


25,3 

17,7 


43.0 

0.0 

1.7 

1.9 

46.6 


recurring 

.PRODUCTION  .FAB. AND 


ENGINEERING 


2.2 

.7 

3.2 
1.1 
2.8 

4.2 
1.5 


15.7 


ASSEMBLY  ' RECU 


4.4 

.5 

5.0 

1.3 

.9 

2.9 

1.9 


17.0 


NG 


6.6 

1.2 

8.3 

2.4 
3.7 
7.1 

3.4 


32.6 

21.2 

53.8 

57.4 

19«1 

104«0, 


r 

\ 


/ bjy-H A 


CS2-1-2  INMARSAT-2 


* * * * ASSEMBLY  DESCRIPTIONS  * « * * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE  NO. 

203  VALVE  DRIVER  ASSY  1 

303  SUN  SENSOR  1 

A 03  NUTATION  DAMPER  1 

603  CONTROL  E LECTRNCS  2 

606  EARTH  SENSOR  ASSY  2 


AUXILIARY  PROPULSION 

IDENT  TYPE 
834  THRUSTER 


NO* 

8 


UNIT 

weight 

UNIT 

POWcP 

DOTE 

FACTOR 

D.E.  COST 

T.E.  COST 
15851. 

VEHICLE 
PROQ.  COST 

VEHICLE 
ENG.  COST 

1 .6 

5 .9 

1.00 

165834. 

21734. 

38901. 

.3 

.0 

l .00 

116150. 

14519. 

15689. 

27247, 

2.8 

0 .0 

1.00 

77256. 

15984.. 

14394. 

18123. 

7.4 

3 • 5 

1.00 

1192148. 

761291. 

442003. 

550190. 

4.1 

1 .0 

1.00 

397432. 

153300. 

183175. 

183419, 

UNIT 

UNIT 

DDTE 

VEHICLE^. 

VEHICLE 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

T.E.  COST 

PROD.  COSf 

ENG.  COST 
70236. 

• 7 

« 1 

.10 

13754. 

45762. 

75437. 

OATA  PROCESSING  AND 


IDENT  TYPE 
203  DIGITAL  TELFHETRY 
403  COMMD  DEC GD+DIS TP. 


COMMUNICATIONS 

IDENT  TY°  E 
103  BASE8N0  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  S IG  COND 
603  DIPLEXER 


INSTRUMENTATION 
UNIT 


NO.  WEIGHT 


UNIT 

POWER 


DDTE 

FACTOR 


1 

6.9 

3.0 

1 .00 

1 

2.3 

7.5 

1.00 

UNIT 

UNIT 

DDTE 

NO, 

WEIGHT 

POWER 

FACTO? 

1 

2.0 

.5 

1.00 

1 

8 .4 

0.0 

1.00 

2 

2.1 

10.9 

1.00 

1 

3.9 

6.3 

1 .00 

3 

1.5 

.9 

1.00 

1 

3,1 

1.0 

1.00 

D.E.  COST 
533277. 
1824159. 


i E « COST 
44622, 
349517, 
152260, 
77256. 
22191* 
57409. 


t.E.  COST 
139061. • 
47819.: 


T.E.  COST 
16117. 
137063, 
47779.1 
24775. 
43476, 
15451. 


VEHICLE 
PROD.  COST 
150270. 
51673. 


VEHICLE 
PROD.  COST 
30515. 
64124, 
118144. 
33825.: 
49695. 
18568. 


VEHICLE 
ENG,  COST 
125096. 
427912, 


VEHICLE 
ENG.  COST' 

10467.1 
81990, 
70270,'. 
18123. 
14075.. 

13467.1 


jhfi-Uh 


C32-1-2  Inmarsat**? 


ELECTRICAL  eOWPR 

IDENT  TYPE 
239  BATTERY 


NO, 

2 


unit 

WEIGHT 

43.0 


UNIT 
POWER 
0 .0 


OCTG 

FACTOR 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIPING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  PEED  SYS 
STRUCTURE 

POWER  CUNTROl  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 

93.B 

58.9 

44.3 

15.9 

72.4 
418.3 

77.6 

64.7 

145.0 

250.0 


OOTE 
FACTOR 
1.00 
1 .00 
1 .00 
1 .00 
1.00 
1 .00 
1 .00 
1.00 


o. E • cost 

41198. 


>.E.  COST 
919286. 
260186. 
603913. 
590016. 
914905. 
1713715. 
599663. 
132790. 


T.E.  COST 
34228. 


T.E.  COST 
153548  . 
153063. 
143273. 
367563. 
524702. 
1830280. 
326931. 
47411. 


VEHICLE 
PROD.  COST 
123541. 


VEHICLE 
PROD.  COST 
331888. 
175211. 
120326. 
198620. 
378097. 
993339. 
353324. 

'■  38368. 


VEHICl! 
eng.  co: 

76742 


VEHU 
ENG.  I 
2 1 5( 
611 
14 1< 
138' 
21  4( 
4021 
140' 
3 1: 


TOTAL  SATELLITE  WEIGHT  1401.8 


bhir-ll, A 


-SATELLITE  SYSTEMS  COST  MODEL 

CsSZV'3  J-^rsAT 


SUBSYSTEM  CONFIGURATIONS 

STCONFIGURAT  10NN-  -°MASSLE)PULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  FRCPULSIQN 

CONFIGURATION  MONO PROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 
CONFIGURATION  - 


COMMUNICATIONS 
CONFIGURATION  - 

ELECTRICAL  POWER 
CONFIGURATION  - 

VEHICLE  SIZING 
CONFIGURATION  - 


SPECIAL  PURPOSE  PROCESSOR  (DTU> 

UNIFIEE  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 

SHUNT  AND  DISCHARGE  REGULATION  **  PADDLE  MOUNTED  SOLAR  ARRAY 


- CYLINDRICAL 


MISCELLANEOUS  INFORMATION  ilM„_ 

APOGEE  * 19323.  NUMBER  OF  QUAL  UNITS  = 0 
BOL  POWER  a 758.  ARRAY  AREA  * 59.5  SQ  FT 


BATT  CAP  a 66.  AMP-HR 


SPACECRAFT  COST  MODEL 


CS2-1-3  INATSAT 
i MILLIONS  OF  1977  DOLLARS! 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATI ONS 
DATA  HANOLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

C>.  SPACECRAFT 

£>'  MISSION  EQUIPMENT 

^ SATELLITE 

ddalification  UNITCSI 

GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 

TOTAL  SATELLITE 


DESIGN 

ENGINEERING 


4*2 

1.2 

2.4 

1.5 

5.2 

4.3 

1.8 


20.6 


AVERAGE  UNIT  COST  1 4 RATFIIttcS), 

•TOTAL  SATELLITE  ODT*E  AND1 
RECURRING  COST 


•--DOT  ♦£---« 
TEST  AND 
EVALUATION 


1.3 
. 1 
.3 

.6 

.3 

1.6 

1.0 


5.3 


TOTAL 

OOT+E 


5.6 

1.3 

3.1 

2.1 

5.4 

5.9 

2.9 


2 6.3 

3 2.1 


58.4 

0.0 

1.9 

2.0 

62.3 


PRODUCTION 

ENGINEERING 


4.1 

1.1 
2.9 
2.4 
6.0 
5.6 
2.8 


25.2 


•RECURRING-* 
FAB  AND 
ASSEMBLY 


3.4 
.5 

4.3 
2.7 
l.B 
4.  4 

3.5 


20.4 


TOTAL 

RECURRING 


7.4 

1.7 
7.2 

5.1 

7.7 
10.3 

6.2 


45.6 

44.3 


09.9 


1*6 

3.3 


$5.0 


~3YC 


-//A 


CS2-1-3  INATSAT 


ASSEMBLY  DESCRIPTIONS 


STABILIZATION  AND  CONTROL 

IOENT  TYPE  , , m 

1303  REACTION 'WHEEL  ! 

1601  VALVE  DRIVER  ASSY  ; 
1815  EARTH  SENSOR  . 

2203  CONTROL  ELECTRNCS  ; 


AUXILIARY  FROPllLS  ION 

IOENT  TYPE 
818  THRUSTER 
834  THRUSTER 


UNIT 
1 E IGHT 

UNIT 

POWER 

DOTE 
FAC  TOR 

D.E.  COST 

T.E.  CDS! 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

5,1 

. 3 

1.  00 

111435. 

68611. 

37696. 

48518. 

1.6 

1 . 0 

1.  00 

61349. 

5140  2. 

31248. 

26711. 

15.4 

15.6 

1,  00 

1172826. 

29610  4 , 

302424. 

281138. 

7.1 

6 2.0 

; L.  0 0 

1154954. 

749743, 

410692, 

£02857. 

UNIT 
IE  IGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E,  COST 

T.E.  C3ST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

* «+ 

0.  0 

.10 

14248. 

70110  . 

106069. 

104195. 

.7 

. 1 

.10 

12  597. 

35429, 

58495. 

54067. 

DATA  PROCESSING 


INSTRUMENTATION 

UNIT 


UNIT  OOTE 


IOENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMO  OECOO*OISTR 


COMMUNICATIONS 

IOENT  TYPE 
10  3 BASEBND  ASSY  UNIT 
202  ANTENNA 
306  TRANSMITTER 
312  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  D1 FLEXER 


NO. 

WEIGHT 

POWER 

FACTOF 

2 

8.9 

3.0 

1,  00 

1 

2.3 

7,5 

1.00 

UNIT 

UNIT 

DOTE 

NO. 

HEIGHT 

POWER 

FACTOR 

1 

2.0 

.5 

1.  00 

2 

8*4 

0.0 

1.00 

2 

2.1 

10.9 

1.00 

2 

2.2 

15.8 

1.0  0 

1 

3,9 

6.3 

l.OQ 

3 

1.5 

.9 

1.00 

1 

3.1 

1.0 

1.0  0 

>.£.  COST 
75  9514. 
2278000. 


O*  £»  COST 
44  622  « 
388837. 
152260. 
157595. 
77256. 
22191. 
5 7 4 C9  « 


T.E.  COST 
139061. 
47819. 


T.E.  COST 
16117. 
23300  7. 
47779. 
49590. 
24775. 
43476. 
15451. 


VEHICLE 
PROD.  COST 
258914. 
49463 . 


VEHICLE 
PROD.  COST 
29209. 
110465. 
113089. 
116437. 
32378. 
47569, 
17773. 


VEHICLE 
ENG.  COST 
330686. 
546060, 


T<7_C -U\ 


C 5 2-1 -3  INA1SAT 


ELECTRICAL  POWER 

I DENT  TYPE 
260  BATTERY 


NO. 

2 


UNIT 
HE  IGHT 
47.5 


UNIT 

POWER 

0.0 


ODTE 

FACTOR 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CO  M-ROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  ECUIP  WEIGHT 


WEIGHT 
41.4 
58.  5 
29.3 
0,  0 
95.  0 
152.5 
,64.3 
I 6.9 
50..6 

218.  0 

450.  0 


DDTE 
FACTOR 
1.00 
1.00 
1.00 
0.00 
1.00 
1.00 
1.00 
1.  0 0 
1.00 


D, 


E.  COST 
61962, 


D.E.  COST 
406638. 
258687. 
699625. 

0. 

1043211. 
2019204. 
6 7 5262. 
3 700  8 0. 
107752. 


T.E.  COST 
36770. 


.E.  COST 
71999. 
152181. 
100253. 

0. 

64600  7. 
779598. 
292881. 
151322. 
46935. 


VEHICLE 
PROD.  COST 
131346. 


VEHICLE 
PROD.  COST 
148964. 
166748. 
90436. 
0. 

44  5524. 
403294. 
302982. 
156540. 
31608. 


VEHICLE 
ENG.  COST 
111532, 


VEHICLE 
ENG.  COST 
97475. 
62010. 
167707. 
0. 

250068. 

484024. 

161867. 

88714. 

25829. 


TOTAL  SATELLITE  WEIGHT  1373.4 


' -t/A 


**  Satellite  systems  cost  model  ** 


SUBSYSTEM  CONFIGURATIONS 

i 

STABILIZATION  AND'  CONTROL 

CONFIGURATION  - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONOPROPELLANT 

DATA  PROCESSING  &Md  INSTRUMENTATION 

CON  c I GJfl  A TI  ON  - SPECIAL  PURPOSE  PROCESSOR  ( DTU) 

COMMUNICATIONS  ! 

CONFIGURATION  - UNIFIED  LINK-COMMON  ANTENNAS  PLUS  DOWNLINK 
ELECTRICAL  POWER  ' 

CONFIGURATION  - SHUNT  AND  DISCHARGE  REGULATION  - PAODLE  MOUNTED  SOLAR  ARRAY 

VFHICIE  SIZING  ! 

CONFIGURATION  - CYLINDRICAL 


MISCELLANEOUS  INFORMATION 

APOGEE  » A50«.  NUMBER  OF  QUAL  UNITS  - 0 

POL  POWER  *»  A 1 5 -9 ♦ ARRAY  AREA  « 337  .7  SQ  FT 


BATT  CAP  “ 100c  A HP -HR 


SPACECRAFT  COST  MODEL 


CPl-1-1  MLTPR  P/L 
MILLIONS  OF  1 977  OOLLARSl 


SUBSYSTEM  CTST 


STRUCTURE 
THERMAL  CQNTPOt 
ELECTRICAL  ROVER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIAPT  PROPULSION 


1 

V\ 

o 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  t AGS) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


DESIGN 

DDTfG 

TEST  AND 

TOTAL 

PRUDUC1 IDN 

-RECURRING 

FAB  AND 

TOTAL 

ENGINEERING 

EVALUATION 

ODTft 

ENGINEERING 

ASSEMBLY 

RECURRING 

7.7 

2,4 

10.1 

14.7 

13.9 

20.5 

1.0 

• 4 

1.4 

1.9 

2.5 

4.4 

6.4 

1.7 

8.1 

14.0 

20.5 

34.5 

.9 

• 4 

1.2 

2.5 

3.7 

5 .3 

9.9 

1.1 

11.0 

23.3 

7.9 

31.2 

4.5 

1.9 

6.4 

13.7 

11.6 

25.3 

1.5 

.9 

2.4 

4.9 

6.2 

11.1 

31.9 

8.7 

40.6 

75.1 

66.2 

141*3 

4.5 

9.4 

45.1 

150.7 

0.0 

2.6 

5*2 

3.0 

10.3 

TOTAL  SATELLITE 


50*7 


166.1 


AVERAGE  UNIT  COST  ( 9 SATELLITES) 

TOTAL  SATELLITE  ODT+E  AND 
RECURRING  COST 


19.5 

216*0 


PC 


CP  1-1-1  MLTPR  p/l 


ELFCTRICAL  POWER 

IDFNT  TYPE 
269  9ATTERY 


UNIT  UNIT  DOTE 

MO.  WEIGHT  POWER  FACTOR  D.E.  COST 
2 71,3  0.0  .10  66935. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

SOLAR  ARRAY 
WIRING  HARNESS 

thermal  control 

POWEp  CONVERTERS 
propulsion  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SOLAR  ARRAY  DRIVE 
SATELLITc  ADAPTER 

propellant  vfight 

MISSION  EQUIP  WEIGHT 


WEIGHT 

235.1 

122.0 

133.9 

0.0 

73.5 

196.6 

109.7 
39.0 
88. A 

165.3 

1000,0 


DOTE 
FACTOR 
1 .00 
1 .00 
1 .00 
0.00 
1.00 
1.00 
1 .00 
1.00 
1 .00 


D«E  « COST 
1370937. 
A 82  A 57 . 
59AA00. 

0. 

876678. 

3163228. 

1827991. 

1197588. 

17313A. 


Ttco  COST 
49261, 


T.E.  COST 
359555. 
283822. 
303292. 
0. 

530870. 
96  75  9A  . 
551515, 
659606. 
8A27A  . 


„ VEHICLE 
PR3D.  COST 
16876A. 


VtHICLE 
PROD.  COST 
6576A1. 
27  A 92  5 o 
19AA73. 
0. 

323661. 

AA2AA2. 

504371. 

603223. 

33972. 


VEHICLE 
ENG.  COST 
136556. 


TOTAL  S ATELLITE;  WEIGHT  255A.0 


7.  7 0 


+*  SATELLITE  SYSTEMS  COST  MODEL 


-V- 

O 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONO°RGPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  SPECIAL  PURPOSE  PROCESSOR  <DTU) 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANTENNAS 


SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


ELECTRICAL  POWER 
CONFIGURATION 

VEHICLE  SIZING 
CONFIGURATION 

MISCELLANEOUS  INFORMATION 

APOGEE  » 10800.  NUMBER  OF  DUAL  UNITS  » 
80L  POWER  * 384,-  ARRAY  AREA  » I16,T  SQ 


- CYLINDRICAL 


0 

FT 


BATT  CAP  - -8s  AHP-HR 


SPACECRAFT  COST  MODEL 


CP2-1-3  EXOSAT 
(MILLIONS  OF  X 977  DOLLARSI 


SUBSYSTEM  COST 


^DESIGN 

engineering 


DDT+E 

TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


PRODUCTION 

engineering 


•RECURRING-" 
FAB  AND 
ASSEMBLY 


total 

RECURRING 


< 

l 

O 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 

SPACECRAFT 
MISSION  EQUIPNENT 

QuIESfMKnON  UNIT  (S) 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


2.1- 

• 4 

3.2 

• 6 

3.9 

2.7 

1.3 


14.3 


1.4 
. 2 
1.1 

. 2 

1.3 

.7 

.6 

5.6 


3.6 
• 6 

4.3 

.8 

5.2 

3.4 
1.9 


1 


9.8 

7.7 


37*5 

0,0 

1.4 

1.5 
40.4 


1.0 
„ « 2 
1.4 
.3 
.7 
.6 
o 7 


4 e 8 

8.1 


12.9 

“ ' 53 
o 4 

13.6 


AVERAGE  UNIT  COST  f 1 SATELLITES) 

total  satellite  ddt+e  and 

. RECUPRING  COST 


13  6& 


93i9 


8-ojS-llA, 


CP2-1-3  EXQSAT 


♦ * * * ASSEMBLY  DESCRIPTIONS  * • ♦ * 


STABILIZATION  AND  CONTROL 

IDENT  TYPE 

203  VALVE  DRIVER  ASSY 

NO. 

UNIT 

UNIT 

DOTE 

VEHICLE 
PROD.  COST 

VEHICLE 

WEI GHT 

POWER 

FACTOR  O.E.  COST 

T.E.  COST 

ENG.  COST 

1 

1.6 

5,9 

1.00  165834. 

15851.1 

25685. 

O.l 

303  SUN  SENSOR 

1 

,3 

,0 

1.00  116150. 

14519, 

18541, 

0. 

403  NUTATION  DAMPER 

1 

2.8 

0.0 

1.00  77256. 

15984. 

17010.1 

0., 

603  CONTROL  ELECTRNCS 

1 

7.4 

3.5 

1.00  1071594. 

447810. 

290184.1 

0. 

803  EARTH  SENSOR 

1 

1.3 

0.0 

1.00  128272, 

32368.: 

45246, 

0. 

AUXILIARY  PROPULSION 

IOENT  TYPE 

UNIT 

UNIT 

DDTE 

VEHICLE 

VEHICLE 

NO. 

WEIGHT 

POWER 

FACTOR  D.E.  COST 
.10  13754. 

T.E.  COST 

PROD.  COST 

ENG.  COST 
76092. 

034  THRUSTER 

0 

.7 

.1 

45762. 

77273. 

DATA  PROCESSING  AND  INSTRUMENTATION 


[DENT  TYPE 

203  DIGITAL  TELEMETRY 
333  TAPE  RECORDER 
403  CQMMD  D EC  riD+Dl  S TR 


UNIT  UNIT  ODTE 
NO.  WEIGHT  POWER  FACTOR  D.E • COST 
1 8.9  3 .0  1 .00  379119. 

1 23.0  0.0  1.00  600466. 

1 2.3  7.5  1.00  1342119. 


VEHICLE 

■ T.E . COST  PROD.  COST 

139061.1  177581. 

749117.1  235243. 

47819.1  61065.1 


COMMUNICATIONS 


ID  ENT 

TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

D.E,  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHJj 
ENG.  ( 

loll 

103 

BASEBND  ASSY  UNIT 

1 

2.0 

.5 

1.00 

44622. 

16117. 

36060. 

0. 

227 

ANTENNA 

1 

.8 

0.0 

1.00 

49604. 

27572.' 

9015.' 

0.: 

327 

JiiHMreR 

1 

4.7 

18  .0 

1.00 

163570. 

53280. i 

84368. 

0*. 

401 

1 

3 .9 

6.3 

1.00 

77256. 

24775. 

39973. 

o.; 

503 

COMMAND  SIG  COND 

1 

1.5 

.9 

1 .00 

18115. 

18115. 

23133. 

0. 

605 

DIPLEXER 

1 

' .7 

• 3 

1.00 

11908. 

3330.’  " 

5103. 

* 

o.r 

111 


60S-!l/\ 


CP2-1-3  EXOSAT 


ELECTRICAL  POWER 


IDENT 
204  8 A 


ffilr 


MO. 

2 


UNIT 

WEIGHT 

6.6 


UNIT 

POWER 

0.0 


DOTE 
FACTOR 
• 10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


' NAME 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 

58.3 

36.7 

31.3 
15.9 
53.1 

208.1 

43.7 

35.3 

26.5 

189.0 


°*eiiS§?r 


T.E 


io$Si 


■*l 


OOTE 

FACTOR 

O.E.  COST 

T.E.  COS 

1.00 

659419. 

98854 

1.00 

174206. 

102482 

1 .00 

242017. 

11 32  LO 

1.00 

590016. 

367568 

1.00 

749458. 

413977 

l .00 

1193541. 

1015496 

1.00 

453627. 

233652 

1.00 

52895. 

27429 

VEHICLE 


VEHICLE 
'ROD. l COST 
252501. 
138632. 
116046. 
234718. 
352471. 
648465.' 
298406. 
31810.- 


VEHICLE 

EM£!a^T 


VEHICLE 
ENG.  COST 


TOTAL  SATELLITE  WEIGHT  ?82*3 


oooooooo 


\JlhSIO 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 


SUBSYSTEM  CON  PI  SUP  ATT  HNS 


STABILIZATION  AND  CONTROL  „ 
CONFIGURATION  DUAL  SPIN 


AUXILIARY  PROPULSION 
CONFIGURATION  

DATA  PROCESSING  AND 

configuration  

COMMUNICATIONS 

configuration  - 
ELECTRICAL. POWER 


MONOPROPELLANT 

I plf?  AL EpU^ PO?6  PROCESSOR  ( OTU) 
UNIFIED  LINK-COMMON  ANTENNAS 


CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 
CONFIGURATION 


CYLINDRICAL 


MISCELLANEOUS  INFORMATION  _ , „ , „ 

APOGEE  ■ AB6#  NUMBER  OF  QUAt  UNITS  • 0 
BOL  POWER  « 891.  ARRAY  AREA  «=  195.2  SQ  FT 


3ATT  CAP  " 18*  AHP-HR 


/ 


,■**■*- 


\ 


vn 


SPACECRAFT  COST  MODEL 


CP2-1-5  IRAS 

(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


DDT  + E 

TEST  AND 
EVALUATION 


TOTAL 

DDT+E 


PRODUCTION 

engineering 


-RECURRING 

FAB  AND  TOTAL 
ASSEMBLY  RECURRING 


STRUCTURE 
.THERMAL  CONTROL 
' ELECTRICAL  POWER 
COMMUNICATIONS 
.DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


3.7 
a 7 

A. 5 
1.2 
5. A 
5.1 

1.8 


1.5 

• 2 

1.3 

. A 


5.2 

.9 

5.9 

1.6 

5.6= 

6.8 

2.7 


2.6 
.5 
3. A 
1.0 
3.8 
5 o 1 
1.6 


2.5 

.6 

A .6 
1.1 

1.5 
2.8 
2.2 


5.1 

1.0 

8.0 

2.0 

5.3 

7.9 

3.7 


SPACECRAFT 
MISSION  EQUIPMENT 


i r, 


SATELLITE 

QUALIFICATION  UNIT(S) 
GS  t ( AGE ) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


22. A 


6.5  28.9 

3. A 


18.0  15.1 


33.1 
A. A 


32.3 

0.0 

2.0 

2.2 


37.5 


• 3 

• A 


TOTAL  SATELLITE 


36. A 


A1.2 


AVERAGE  UNIT  COST  ( 3 SATELLITES) 

TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


13.7 


77.6 


ZlS-Uh 


CP2-1-5  IRAS 


* * * * ASSEMBLY  DESCRIPTIONS 


* * * 4> 


STABILIZATION  AND  CONTROL 
[CENT  TYPE  ^ 


203  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
403  NUTATION  DAMPER 
503  GIMBAL  ELECTPONCS 
603  CONTROL  ELECTRICS 
703  BIAXIAL  DRIVE 
B06  EARTH  SENSOR  ASSY 


UNIT 

WEIGHT 

UNIT 

POWER 

FAoloR 

D.n.  COST 

73.8 

6.7 

1 .00 

1314817. 

1.6 

5.9 

1.00 

165834. 

,3 

.0 

1.00 

116150* 

2.8 

0.0 

1.00 

77256. 

6.3 

31  .6 

l .00 

0 » 

7.4 

3 .5 

1.00 

1192148. 

14.3 

23.0 

i.OQ 

0 . 

4.1 

L .0 

1 .00 

132477. 

T.E.  COST 
278921. 
15851. 
14519. 
15984. 
0. 

761291. 

0. 

153300. 


203095. 

21734. 

15689. 

14394, 

0. 

221001, 

0, 

183175. 


AUXILIARY  PROPULSION 


WEIGHT  POWER  FACTOR  D.E.  COST 
.7  .1  .10  13754. 


T.E.  COST 

45762. 


VEHICLR 
PROD.  COST 
75437. 


VEHICLE 
ENG.  CQS1 
70238. 


DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT  UNIT 

IDENT  TYPE  NO.  WEIGHT  POWER, 

203  DIGITAL  TELEMETRY  1 8.9  3.0 

406  COM  NO  OECOD+OISTR  1 11.0  5.5 


DOTE 
FACTOR 
1 .00 
1.00 


D.E.  COST 
735103. 
2434647. 


T.E.  COST 
139061.' 
184082. 


VEHICLE 
PROD.  COST 
150270.' 
198921. 


COMMUNICATIONS 


IDENT  TYPE 
103  5USE3NO 
203  ANTENNA 


ASSY  UNIT 


306  TRANSMITTER 
401  RECEIVER 
503  COMMAND  SIG  COND 
603  OIPLEXER 


NO.  WEIGHT  POWER  FACTOR  D.E.  COST 


2.0  .5 

10.4  0.0 

2.1  10.9 

3.9  6.3 


1 .00 
1 .00 
1.00 
1.00 
1.00 
1.00 


44622. 

415318. 

101507. 

77256. 

20153. 

57409. 


T.E.  COST 
1611?.! 
158108. 
47779.: 
24775. 
30796.1 
15451. 


VEHICLE 
PROD.  COST 
30515. 
49802. 
78763. 
3332  5. 
35236. 
18568.' 


1346: 


£/s-//r\ 


CP2-1-5  IRAS 


ELECTRICAL  power 

IDENT  TYPE 
213  BATTERY 


UjjjT_  _UNII  _0DJE 


MO.  WEIGHT  POWER  FACtOR  D.E.  COST 
2 17,2  0.0  ,10  21490. 


T.E.  COST 
17695, 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


WEIGHT 

SOLAR  ARRAY  95.9 

WIRING  HARNESS  96,0 

THERMAL  CONTROL  50.5 

POWER  CONVERTERS  15.9 

PROPULSION  FEEO  SYS  86.4 

STPUCTURE  464.2 

POWER  CONTROL  UNITS  32.0 

SATELLITE  ADAPTER  78.4 

PROPELLANT  WEIGHT  101.7 

MISSION  EQUIP  WEIGHT  490.0' 


vehicle 

PROD.  COST 
63870. 


ODTE 

FACTOR 

O.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COS 

1 .00 

934075. 

156729. 

338762, 

1.00 

393724. 

231621. 

265137. 

1.00 

414456. 

156580. 

129909, 

1 .00 

590016. 

367560. 

198620, 

L .00 

1022627. 

600775 . 

432849, 

1 .00 

2044281. 

1004191. 

542628. 

X o 0 0 

722561. 

194715. 

210434. 

X #00 

156338. 

57970. 

42931. 

vehicle 
eng.  cost 

40032. 


VEHICLE 
ENG.  COST 
219116. 
92360. 
97223. 
138406. 
239808. 
479549. 
169499. 
36674. 


TOTAL  SATELLITE  WEIGHT  1734.4 


">Y  IT 


**  SATELLITE  SYSTEMS  COST  MODEL  ** 
CLPA-/-L  <x/c_ 


SUBSYSTEM  C ONFI GU® ATI ONS 

STABILIZATION  'AND  CTNTRDL 
CONFIGURATION  - - DUAL  SPIN 

AUXILIARY  PROPULSION 

CONFIGURATION  MONO? ROPELL ANT 

°^TA  PROCESSING  AND  INSTRUMENTATION 
CONFIGURATION  - - ^ nr 


S °ECI AL  PURPOSE  PROCESSOR  <DTU) 
UNIFIED  LINK-COMMON  ANTENNAS 
SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 


COMMUNICATIONS 
CONFIGURATION  - 

ElECTPICAL  POWER 
CONFIGURATION  ~ 

VEHICLE  SIZING 
CONFIGURATION  - 

MISCELLANEOUS  INFORMATION 

APOGEE  “ A 50 » NUMBER  OF  QUAL  UNITS  ' 
POL  POWER  - 8 AO  • ARRAY  AREA  » 275.A  SQ 


- CYLINDRICAL 


0 

FT 


3ATT  CAP 


18. i AMP-HR 


? 


V/l- 


SPACECRAFT  COST  MODEL 


CP 2-1-6  FRENCH  SC 
(MILLIONS  OF  1977  DOLLARS) 


*>s. 

u. 


SUBSYSTEM  COST 


STRUCTURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANOLING 


DESIGN 

ENGTNEEPING 


STABILITY 

AUXILIARY 


AND  CONTROL 
PPOPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 

SATELLITE 

QUALJFICAnON  UNIT(S) 
CL0ANUfpCAHC^TeFES^PORT 
TOTAL  SATELLITE 


3.9 

.8 

5.1 

1.2 
5.6 
5.1 
1*6 


23*  A 


AVERAGE  UNIT  COST  ( 4 SATELLITES) 

.SATELLITE  I 
UR  RING  COST 


^A^.SATELLITE.DDT.E  AND 


DDT+E 

TEST  AND 
EVALUATION 


1.6 

.2 

1.6 

. 4 
.4 
1.7 

.8 


6.9 


TOTAL 
DDT  + E 


5.6 

1.0 

6.7 
1 .6 
6.1 

6.8 

2,4 


30.3 

5.5 


35.7 

0.0 

2.0 

2.3 

40.1 


-“”““-“7 RECURRING- 

PRODUCTION  FAB  AND 
engineering  ASSEMBLY 


3.8 

.3 

5.1 
1.4 

8.8 
6.8 

2. 1 

28.6 


3.5 

.8 

7.5 
1.4 
2.3 
3.7 

2.6 


22.2 


TOTAL 

RECURRING 


7.3 

1.5 

12.6 

2.8 

11.5 

10.5 

4.6 


50  ,'8 
5.3 


56,2 


1.8 

3.7 


61.7 


15.4 


101.7 


°)  IS-ll/\ 


CP2-1-6  FRENCH  SC 


* # 

* *r  ASSEMBLY 

descriptions  * * 

* * 

STABILIZATION  AND  CONTROL 

VEHICLE 

VEHICLE 

UNIT 

UNIT 

DOTE 

\ 

IDENT  TYPE 

NO. 

WEIGHT 

POWER 

Factor 

o.e.  cost 

t.e.  cost 

PROD.  COST 

ENG,  COST 
3 15175. 

101  DESPIN  BEARING 

1 

73.6 

6 .7 

1 .00 

131A817. 

278921. 

L9AA06. 

203  VALVE  DRIVER  ASSY 

1 

1 .6 

5 .9 

1 .00 

1 6 50  3 A * 

15851. 

2080  5. 

39752. 

303  SUN  SENSOR 

2 

.3 

.0 

1.00 

129217. 

1A519. 

27032. 

56260. 

A 03  NUTATION  DANGER 

1 

2.8 

0 .0 

1 .00 

77256. 

1598  A, 

13778. 

10519. 

503  GIKBAL  EL rCTRONCS 

2 

6.3 

31  .6 

1.00 

0. 

0. 

0 . 

0 * 

603  CONTROL  E LECTRNCS 

2 

7. A 

3.5 

I .00 

11921A8. 

761291. 

2115A6. 

519051. 

703  BIAXIAL  DRIVE 

2 

1 A • 3 

28.0 

1.00 

0. 

0. 

0. 

0 . 

806  EARTH  SENSOR  ASSY 
AUXILIARY  PROPULSION 

2 

A *1 

1 .0 

I .00 

132A77* 

153300. 

175338. 

vehicle 

PROD.  COST 

57680.- 

VEHICLE 

UNIT 

UNIT 

ODTE 

T.E.  COST 

IDENT  TYPE 

N 0. 

WEIGHT 

POWER 

FACTOR 

D.E.  COST 

ENG.  COST 

829  THRUSTER 

6 

© 6 

0.0 

.10 

11 81 A » 

331A3.J 

5A563. 

50706. 

83 A THRUSTER 

2 

©7 

.1 

.10 

10283. 

1A762. 

230A2. 

25906. 

DATA  PROCESSING  AND  INSTRUMENTATION 

VEHICLE 

VEHICLE. 

UNIT 

UNIT 

DOTE 

IDENT  TYRE 

NO* 

WEIGHT 

POWER 

FACTOR 

O.E.  COST 
770932. 

T.E.  COST 

PROD,  COST 

ENG.  COST 

203  DIGITAL  TELEMETRY 

1 

8.9 

3.0 

1.00 

139061. 

1A38A1, 

18A800.I 

A06  COMMD  DECOD+DISTR 

2 

.11.0 

5.5 

1 .00 

25A1120. 

18A082. 

3A273  9. 

1106382. 

COMMUNICATIONS 

dium 

IDENT  TY3  E 

NO* 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

O.E.  COST 

T.E.  COST 

103  basernd  ASSY  UNIT 
203  ANTENNA 

1 

2.0 

.5 

1 .00 

AA622, 

16117. 

29209. 

10696.1 

99556.' 

1 

10. A 

0.0 

1.00 

A15310. 

158108, 

A7671/ 

306  TRANSMITTER 
A 01  RECEIVER 

2 

2.1 

10.9 

1.00 

101507. 

A7779. 

753931 

AA195. 

1 

• 3.9 

6.3 

1.00 

77256, 

2A775. 

32370W 

18519.- 

503  COMMAND  SIG  COND 
603  DIPLcXER 

3 

. 1 .5 

.9 

1.00 

22191. 

A3A76. 

A7569V 

12967. 

1 

3.1 

l *0 

1.00 

57A09, 

15A51. 

17773.' 

13762.1 

CP 2-1-6  FRENCH  SC 


electrical  power 

IDENT  TY°E 
213  BATTERY 


NO. 

2 


UNIT 

WEIGHT 

17.2 


UN£  T 
POWER 
0 .0 


DOTE 

FACTOR 

.10 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


4; 


NAME 

5CLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  ADAPTER 

PRDPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 
135. A 
1 1 A . 6 
56. A 
15.9 

75.2 
525.9 

73.5 

86.1 

99.3 
480*0 


DDTE 
FACTOR 
1 .00 
1.00 
1.00 
1.00 
I .00 
1 .00 
1.00 
1.00 


O.E.  COST 
21490. 


D.E.  COST 
1108558. 
457525. 
460360. 
590016. 
940593. 
2153052. 
717082. 
169297. 


T.E . COST 
17695. 


T.E.  COST 
215707. 
269154. 
168761  . 
367568 , 
540233  . 
1116567. 
316713. 
63103. 


PRO 


VEHICLjE 
OD.  COS 


63209, 


VEHICLE 
PROO.  COST 
446292. 
294910. 
132654. 
190122. 
372580. 
577537. 
327635. 
43409. 


vehicle 
eng.  cost 
3868  3 • 


vehicle 

ENG.  COST 
284909. 
109673. 
110353. 
141433. 
2254  70. 
516109. 
171892. 
40582. 


TOTAL  SATELLITE  WEIGHT  1898.5 


i/-S-l/A 


**  SATELLITE  SYSTEMS  COST  ML3UEL  ** 
c'-f/L- (-7  £<j /? /S  s/c_ 


SUBSYSTEM  CONFIGURATIONS 

stabilization  AND  3 ON  TR TL 

CONFIGURATION  SPIN  CONTROL 

AUXILIARY  PROPULSI  IN 

CONFIGURATION  - - MON-.P  ROpf.LL  ANT 

DATA  PROCESSING  A*0  INS  XI  UM  EN  TAT  I uN 

CON  CI GJ  RAT  I ON  - - SPECIAL  PURPOSE  PROCESSOR  (DT'J) 

COMMUNICATIONS 

CONFIGURATION  - - UNIFIED  LINK-COMMON  ANT  cNNA  > 
fieCTPICAL  POWER 

CONFIGURATION  SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 

VFHICLE  SIZING 

configuration  — cylindrical 

MISCELLANEOUS  INFORMATION 

“ 1<?323»  iNlJMU'R  nF  QUAL  UNITS  » 0 
BOL  p,JWER  * 106.  ARRAY  A?6  A = 33. A SO  FT  3ATT  CAP 


0.  AMP-HR 


b IS- 1//\ 


S PACf:  CR  AFT  COST  MODEL 


CP2-1-7  EUROPE  SC 
(MILLIONS  OF  L 97 7 DOLLARS ) 


SUBSYSTEM  COST 

DESIGN 

ENGINEERING 

DOT  + fc 

TEST  AND 
EVALUATI  ON 

ruTAL 
DOT  + e 

PRODUCTION 

engineering 

-RECURRING- 
FAB  AND 
ASSEM3LY 

STRUCTC&F 
THERMAL  CONTROL 

1.6 
. 7 

• 5 

„ 1 

2.1 

.8 

3.1 

2.8 

1.9 

ELECTRICAL  POJER 

2,1 

1.0 
- ^ 

1.2 

« 6 

communications 

1.2 

3*8 

6.6 

DATA  HANDLING 

2.3 

A 'X 

i • y 

2*0 

2 « 3 

STABILITY  AND  CONTROL 

2.7 

• D 

. 7 

c • 6 

*3  /. 

4.0 

2.0 

AUXILIARY  PROPULSION 

1.3 

• 6 

J * *t 

1.9 

H * D 

3.  0 

3.3 

3.7 

SPACECRAFT 
MISSION  EQUIPMENT 

ll. a 

3.5 

15.3 

11.6 

21.5 

20.4 

»6KttiI>TI0H  UN  IT  ( ? ) 

GSE  (AGE) 

zl:h 

LAUNCH  SITE  SUPPORT 

L % C 

CONTRACTOR  FEE 

1.2 

TOTAL  SATELLITE 

29.5 

AVER AC«r  UNIT  COST  ( 8 SATELLITES) 


total. satellite  oot+f  and 

PcCLRFlNG  COST 


TOTAL 

RECURRING 


1.8 

10.4 

4.3 

6.0 

7.9 

6.8 


41.9 

29.1’ 


71.0 


2.4 

3.1 

76.4 


9.6 


105.9 


Cb  2~ 1-7  EUP.JPS  SC 


* * * + AS  3 £ HOLT  DESCRIPTIONS  * * * * 


V, 

O 


STABILIZATION  AND  CONTROL 
IDFNT  TYPE  . 40. 

UNIT 

WEIGHT 

UNIT 

ROWER 

DOTE  1 
FACTOR 

D.E.  COST 

T.S.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

203  VALVE  DRIVE5?  ASSY 

I 

1.6 

6.9 

I .00 

165836. 

15851. 

L0726. 

36101. 

303  SUN  SENSOR 

1 

.3 

.0 

1 .00 

116150. 

16519. 

13516. 

25285. 

6C3  NUT  AT  1 3 4 DAHPPR 

1 

2.8 

0 .0 

i .00 

77256. 

15986.' 

12600, 

16318, 

603  CONTROL  ELFfTMTS 

I 

7.6 

3.6 

l .00 

1071596. 

667818. 

2 I L 56  6. 

233281. 

803  c AP  TH  SENSOR 

1 

1.3 

0.0 

1 .00 

126272. 

32368, 

32936. 

27926* 

AUXILIARY  PRIJOUISIIN 
IDENT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

0 * S . COST 

T.E.  COST 

VEHICLE 
PRJD.  OUST 

VEHICLE 
ENG.  COST 

036  THRUSTER 

8 

.7 

.1 

.10 

13756. 

65762. 

72127. 

6066  7 . 

DATA  PROCESSING  AND  INSTRUM 
IOFMT  TYPE  - NO, 

ENTATION 

UNIT 

WEIGHT 

UNIT 

POWER 

D DTE 
FACTOR 

D.E.  COST 

T.c.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

203  DIGITAL  TELEMETRY 

1 

8.9 

3.0 

l .00 

292892. 

139061, 

129657. 

63761. 

6C3  COM, NO  DSCOO  + OI5TR 

I 

? . 3 

7.5 

1 .00 

1066132. 

67819, 

66516.: 

231657. 

CCMMUNI CATIONS 

UNIT 

UNIT 

U DTP 

IDENT  TYPE 

HO. 

WEIGHT 

POWER 

FACT  OR 

103  8ASE3N0  ASSY  UNIT 

1 

2 .0 

.5 

1.00 

202  ANTENNA 

1 

8.6 

0,0 

1.00 

306  TRANSMITTER 

1 

2.1 

10.9 

1 .00 

6C1  RECEIVER 

1 

3 .9 

6,3 

l .00 

503  COMMAND  SIG  FCWD 

1 

1.5 

. i 

1 .00 

6C3  9IPL-XER 

1 

3.1 

1 .0 

1.00 

c * COST 

T.S.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

66622. 

16117, 

26288, 

9716. 

369517. 

137063, 

55262, 

76080, 

136863. 

26105. 

56566, 

29796. 

77256. 

26775.- 

29160. 

16818, 

1 8 L 1 5 . 

IB  11 5. 

16866. 

3966. 

57609. 

15651. 

15996. 

12690, 

t* 


< 


/xp-///\ 


CP  2-1-7  EUROPE  sc 


ELECTRICAL  PQ WFP 


IDENT  TYPE 
204  8 ATT;:  RY 

UNIT 

NO.  WEIGHT 
2 8.6 

UNIT 

0.0 

DDTt 

FACTOR 

.10 

[>•  E • COST 
11097. 

T.E.  COST 
10743. 

VEHICLE 
PROD.  COST 
37074. 

VEHICLE 
ENG  , COST 
17849. 

EQUIPMENTS  USING  COST  ESTIMATING  KC L AT  I 0 IS H I * S 

NAME 

SPIAR  ARRAY 
WIPING  HARNESS 

thermal  control 

POWER  C ON V • RT CRS 
PPOPUL S ION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
SATELLITE  AHA  PTE 0 

WEIGHT 
16.  A 

23.7 

15.7 
15.9 
53.0 
54,3 
53.5 
16.2 

0 DTE 
FACTOR 

1.00 

1 .00 
i .00 
I .00 
1.00 
L .00 
1 .00 
1 .00 

D.F.  COST 
271436, 
120230. 
400432. 
590016, 
748535. 
9376  15. 
215982, 
13642. 

T.E.  COST 
30544. 
70729. 
70913. 
367563. 
413380. 
324136  . 
263011, 
16385. 

VEHICLE 
PROD.  COST 
56876. 
69750. 
56503. 
171 ItO. 
256582. 
150892. 
244874. 
14  703. 

VEHICLE 
ENG.  COST 
59091  . 
26174. 
87L72. 
128444. 
162953. 
204115. 
47018. 
29  70, 

PROPELLANT  WEIGHT 

26.5 

MISSION  EQUI 0 WEIGHT 

100.0 

TOTAL  SATELLITE  WEIGHT  448.0 


x 

/ 


**  SATELLITf  SVSTEMS  COST  model 
C r/Z-A-Q  CJ/SjZzA- 


* * 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AND  CONTROL 

C ON FIGURAT IQ  l - - SPIN  CONTROL 

AUXILIARY  FRCPULSIGN 

CONFIGURATION  - - MONOPRCd£LlANT 

DAJ  nM?T?nlRr  AN0  instrumentation 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  (OTU> 
COMMUNICATIONS 

CONFIGURATION  - - UNIFitC  L I NK-C  CM  M ON  ANTENNAS 
electrical  POWER 

CONFIGURATION  - - SHUNT  - BOCY  MOUNTED  SOLAR  Ak°AY 
VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

SRP6^?,1!3^,  number  of  dual  UNITS  = o 

BOL  POWE  F - 1 0 7 • A\»-SAY  A PE  A = 33»C  SO  FT  tATT  ( 


AMP-HR 


/n 


SPACECRAFT  COST  KOOFs. 

DP2-1-3  0 A NA  CA  SC 
(MILLIONS  OF  1977  DOLLARS) 


DESIGN 

09T  + E — 

TEST  AND 
EVALUATION 

SUBSYSTEM  COST 

ENG  INtE  ?I  NG 

STRUCTURE 

1.9 

4 5 

THERMAL  CONTROL 

.a 

. 1 

ELECTRICAL  POWER 

2.1 

1 . 1 

COMMUNICATIONS 

1.2 

• 4 

DATA  HANDLING 

2,6 

. 3 

STABILITY  AND  CONTROL 

3.1 

. 9 

AUXILIARY  PROPULSION 

1.  A 

. 7 

SPACECRAFT 
MISSION  EQUIPMENT 

13.1 

3 . 9 

TOTAL 

PRODUCTION 

-RECURRING-  — 
FAB  AND 

TOTAL 

DOT  + E 

ENGINEE  UNG 

ASSEMBLY 

RECURRING 

2.5 

3.1 

2.  0 

5,  0 

• 9 

1.2 

.6 

1.  8 

3.  1 

3.5 

6.1 

9.6 

1.6 

2.2 

2.6 

4.8 

2.  a 

4.0 

1.  3 

5.8 

4.  0 

5.6 

4.  2 

9.  3 

2.1 

2 . 9 

3.5 

E.  4 

17.0’ 

13.6 

22 . 4 

20.8 

43.  1 
33.4 

SATELLITE 

QUALIFICATION  UMT(3> 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


30.6 
0. 0 
1.3 


1.3 


76.6 


2.2 

3.  2 


TOTAL  SATELLITE 


3 3.  2 


8 2.0 


AVERAGE  UNIT  COST  { 7 SATELLITES) 


It. 7 


TOTAL  .SATELLITE  ODT  + E AND 
RECURRING  COST 


115.2 


7frK.e-llA 


CP2-1-3  CANADA  SC 


* n * * ASS  EMILY  OESCNJ  PTICNC  * * * * 


STABILIZATION  ANH  CONTROL 


IOENT  TYPE 
203  VALVE  DR  I-Vr " ASSY 
303  SUN  SENSOR 
403  NUTATION  0 AMP-R 
603  CONTROL  ELEGANCE 
806  EAPTH  SENSOR  ASSY 

NO. 

1 

1 

1 

1 

2 

UNIT 
WEIGHT 
1.0 
. I 

2. 'i 

r,+ 

•* . 1 

UNIT 
P OW-R 

. a 
. 0 

o.c 

7.6 
1 . 0 

DDTt 

FACTQT 

1.00 

1.00 

1.00 

1.00 

1.00 

C.E.  COST 
165334 . 
116150  . 
77256. 
1071594. 
39  7 -32 . 

AUXILIARY  FRCPUlSION 

IDENT  TYPE 
83-*  THPUSTE''3 

NO. 

3 

UNIT 

WEIGHT 

•y 

9 

UNIT 
° 0 W E 9 

, 1 

ODTE 

FACTOR 

.10 

D.E.  COST 
13  754. 

T.E.  COST 
15831  . 
1 451  9 . 
15  93  A . 
44781 3 . 
15  33  JO  . 


VEHICLE 
PROD.  COST 
19108. 
13793. 
12654. 
215033. 
161040 , 


T.E.  COST 
45762  . 


VEHICLE 
PROD.  COST 
726  88,. 


DATA  PROCESS IMS  AND  IMSTr UVENT ATI }N 

IOENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMMD  CECOD+ OIST- 


- ■ - . ~ . DOTE 

NC.  WEIGHT  POWER  PACTOP  O.E.  COST 
1 *•'}  3.0  1.00  330121. 

' • *>  1.00  1185C44. 


2.  5 


T.E.  COST 
139061  . 
47819, 


VEHICLE 
PROD.  COST 
132112. 
45429. 


COMMUNICATIONS 


IOENT 
103 
20  2 
306 
*401 
503 
60  3 


TYPE 

3ASE9ND  ASSY  UNIT 
A NT cNNA 


TRAN3MITTE  I 
receiver 

C OMMA N r ^IS 
DIFLEXER 


COND 


NO. 

1 

1 


1 

2 

1 


UNIT 
WEIGHT 
2.  0 

3.4 
2.1 
3.  j 

1 . 5 


UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

, 5 

1.00 

44622. 

0 . 0 

1.00 

349517. 

10*9 

1.0  0 

152260. 

n 9 3 

1.00 

77 256. 

9 9 

1.00 

20153. 

1 1 0 

1.  00 

57^09. 

T.E.  COST 
16117. 
137063  . 
47779. 
24775 . 
30796. 
15451. 


VEHICLE 
PROD.  COST 
26827. 
563  75. 
1D3367. 
29738. 
30  97  8. 
16324. 


VEHICLE 
ENG.  COST 
37186. 
26045. 
17323. 
240288  . 
147415. 


VEHICLE 
ENG.  COST 
62195. 


VEHICLE 
ENG.  COST 
74025. 
265728. 


VEHICLE 
ENG.  COST 
10006. 
78374. 
56476, 
17323. 

7475. 

12873, 


C^E-t-O  CANADA 


ELECTRICAL  PCW- P 

I DENT  TYPE 
204  3ATTERY 


UNIT  UNIT  93TE 
NO.  WEIGHT  PON-!’?,  FACT 0s 
2 8.6  0.0  .10 


D.E.  COST  T.E.  COST 
11097,  10743 . 


VEHICLE  VEHICLE 

PROO.  COST  ENG.  COST 
37363.  18304. 


EQUIPMENTS  USING  COST  ESTIMTING  FCLAT  IONSHIPS 


NAME 

WEIGHT 

QnTE 
FACTO  P 

0 . E , COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG,  COST 

SOLAR  ARRAY 

16.2 

1.00 

269157. 

30199. 

573  86. 

60354. 

WIRING  HARNESS 

2 8.  4 

1.30 

14  016  5. 

82457. 

32962. 

31430. 

THERMAL  COKROL 

15.  6 

i.  00 

-44  5174.. 

7060  6. 

57446. 

99823, 

POWER  CONVERTERS 

15.9 

1.  0 0 

590016. 

367568. 

174619. 

132302. 

PROPULSION  FEED  SYS 

5 8.  9 

t.oo 

80  170  9. 

4-+81  43. 

283863. 

179771, 

STRUCTURE 

65.0 

i.  on 

1112792. 

377679. 

277124. 

179422. 

249526. 

POWER  CONTROL  UNITS 

55.  5 

1.30 

21481  0. 

263304. 

40168. 

SATELLITE  ADAPTER 

20. 

i.  on 

33189. 

20605. 

17171. 

7442. 

PROPELLANT  WEIGHT  84.3 

MISSION  EQUIP  WEIGHT  125.  C 


TOTAL  SATELLITE  WEIGHT  571.4 


**  satellite  s v ste ms  cost  model 


SUBSYSTEM  CONFIGURATIONS 

STABILIZATION  AN 0 CONTROL 

CONFIGURATION  - - S»IN  CONTROL 


AUXILIARY  FS0PUL3ICM 
CONFIGURATION  - - 

DATA  PROCESSING  ANN 
CONFIGURATION  - - 

COMMUNIC AT  IONS 

CONFIGURATION  - - 

ELECTRICAL  POWER 

configuration  - - 


MONO  PR  CPELL ANT 
INSTRUMENTATION 

SPECIAt  PURPOSE  PROCESSOR  (OTU) 
UNiFIEC  LINK-COMMON  ANTENNAS 
SHUNT  - 300Y  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  = 270  . NUMBER  OF  QUAl  UNITS  = 0 

BOL  POWER  = id.  ARRAY  AREA  = J 4 . S SQ  FT  F AT  T CAP  - 


* * 


6.  OMP-HR 


L *S-U/\ 


SPACECRAFT  COST  MODEL 

CP 2-1-14  ASTi-0  A 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 
ENGINttRI NG 


--oni+t — 

TEST  AND 
EVALUATION 


TOTAL 
DDT-*-  Z 


RECURRING- 

PRODUCT  ION  FA3  AND 

ENGINEERING  ASSEMRLY 


STRUC  TURE 
THERMAL  CONTROL 
ELECTRICAL  POWER 
COHMUNIC  A TI  CNS 
DATA  HANDLING 
STABILITY  A NO  CONTROL 
AUXILIARY  PROPULSION 


1.7 
.4 

2.2 

1.2 

2.4 

2.7 
1.3 


.5 
. 1 
1 . 1 
. 4 

. 3 
. 7 
. 6 


2.  1 

. 5 

3.2 
1.6 
2.  7 
3.4 
1.9 


0.0 
0.0 
.0 
0.0 
0.0 
0.0 
. 1 


. 3 
.1 
1.2 
. 3 
.3 
.6 
. 6 


SPACECRAFT 
MISSION  EQUIPMENT 


11.8  3.6  15.6 

11.2 


.2  3.5 


SATELLITE- 

QUALIFICATION  UNIT ( SI 
GSE  (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


AVERAGE  UNIT  COST  C 1 SATELLITES) 


TOTAL  SATELLITE  DCT  + E AND 
RECURRING  COST 


TOTAL 

RECURRING 

1. 

• 

3. 

4, 

8. 

• 

9.0 
9.0 
38. 1 


we*!  -c  cso>  -vicr'c^ojroH-o. 


g zs-UA 


CP2-1-14  ASTPQ  A 


» f * * AS3EM3LY  DESCRIPTION- 


STAHILIZATICN  A NO  CONTROL 

I DENT  TYPE  , NC 

203  VALVE  C^IVE'P  ASS Y 1 

303  SUN  SEN SOS  1 

403  NUT  AT  I CM  HAMPER  L 

603  CONTROL  ELICT9NCS  1 

80  3 EAFTH  SENSOR  1 


UNIT 
WEIGHT 
1.6 
. 3 
3.3 
7 « 

I.  3 


UNIT 
POWER 
■; . 3 

. 0 

•0  . c 

3.3 
J . 0 


NOTE 
FACTO* 
1.00 
1.00 
1.00 
1.  ■]  0 
1.  3 0 


D . E • -OST 
16  3 £3  4 . 
11 £130 . 
77256. 
1971s94. 
1?  3 27? . 


T.F.  COST 
15851  . 
1*519. 
1593  4 . 
447518  . 
32368  . 


VEHICLE 
PRGO.  COST 
25655. 
18541 . 
17010. 

290184. 
45  2^6. 


AUXILIARY  PRO°ULSICN 

I dent  type 

834  THRUSTER 


NC. 

3 


UNIT 
WE  IGHT 

• 7 


UNIT 
P O U -.R 

. 1 


ODTF 
FACTO1 
, 10 


O • E . COST 
1 3 754  . 


T.E,  COST 
<*576  2 « 


VEHICLE 
P900.  COST 
77273. 


DATA  PROCESSING  ANT  Xh 

I DENT  TYPE 
203  DIGITAL  TELEMETRY 
403  COMHD  OECOOOISTP 

COMHUN ICA  T IONS 

I DENT  TYPE 
103  EASEBND  ASSY  UNIT 
203  ANTENNA 
306  TRANSPUTER 
401  RECEIVER 
50  3 COMMAND  SIG  CONfl 
b03  OIPLEXER 


U NI  T 

UNIT 

NC  . 

WEIGHT 

POWER 

1 

8.9 

3.9 

1 

2.3 

7.5 

UNIT 

UNIT 

NC. 

HEIGHT 

POWER 

1 

2.3 

. 5 

1 

19.  4 

0 . 0 

1 

2.  1 

10.9 

1 

3.3 

6.3 

1 

1.  5 

.9 

1 

3.  1 

l . 0 

ODTF 

FACTOF 

1,00 

1.00 


ODTE 
FACTOR 
1.00 
1.00 
l.  no 
1.00 
1.30 
1.  00 


O.E.  COST 
105416. 
1104977. 


E.  COST 
44622. 
415315, 
91242. 
77  256. 
16  115  . 
57409. 


T.E.  COST 
139061  , 
47819. 


, E»  COST 
16117. 
158106. 
28105. 
24775. 
18115  . 
15451  . 


VEHICLE 
PROD.  COST 
177581. 
61065  . 


VEHICLE 
PROD.  COST 
36060. 
58853. 
51709. 
39973., 
23133,’ 
21942. 


VEHICLE 
ENG.  COST 
0 . 
0* 
0, 

0 . 

0, 


VEHICLE 
ENG.  COST 
76092. 


VEHICLE 
ENG,  COST 

0. 

0. 


VEHICLE 
ENG.  COST 

O. 

0. 

0. 

0. 

0. 

0. 


CP2-1  -i.4  AS TPO  A 


ELECTRICAL  PCWE° 

IOENT  TYPE 
202  BATTERY 


EQUIPMENTS  USING  COST 


NAME 

SOL  A\  AFP AY 
WIRING  HARNESS 
THERMAL  CONTFOu 
POWER  CONVERTERS  • 
PROPULSION  FEE.)  SYS 
STRUCTURE 

POWf'  CONTRCL  UNITS 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 


UNIT  UNIT 

DOTE 

NO.  WEIGHT  PQW-R 

FACTOR 

O.E.  COST 

2 3.5  0,3 

.10 

8 778. 

MATING  RELATIONSHIPS 

ODTE 

WEIGHT 

FACTOR 

D.E.  COST 

17.0 

1.  CO 

277664. 

2 b.  2 

1.00 

13  090  2, 

16.4 

1.  0 0 

263591 . 

15.9 

1.0  0 

59  00  16. 

5 3 • C 

1.10 

7 4 8535. 

5 5.0 

1.0  0 

96  7035. 

6 6.5 

1.  ?0 

26<  745. 

16."' 

1.0  0 

13999. 

26. 


MISSION  ECUIP  WFTGHT  95,0 


T.C.  COST 
11541. 


T.E.  COST 
315  7 A. 
770  07  . 
73041. 
367563. 
413380. 
32  76  8 4 . 
303925. 
179  37, 


vehicle 

PROD.  COST 
42670. 


VEHICLE 
FROO.  COST 
80658. 
104171. 

79510. 
234718. 
351  963. 
209249. 
3831 55. 
20531. 


1 

K 

>o 


TOTAL  SATELLITE  WEIGHT  A66.  3 


VEHICLE 
ENG.  COST 
17714. 


VEHICLE 
ENG.  COS 
( 
C 

c 

c 

( 

G 

t 

G 


7 


VII-S30 


5 ATELL  II E SYSTEMS 
/~/<T  rf/rX  <p 


COST  MOOFL  * + 
8 


SUBSYSTEM  CON  PI  GURATI  ONS 

STABILIZATION  AND  CONTROL 

CONp  IGUR  A TI  UN  - -’-pIN  CONTROL 

AUXILIARY  PROPULSION 

COMF1  GlfRATI  ON  - - M im  rlIPTL  L AN  T 

°ArnM^rr.Cif  a rf ’-1^  INSTRUMENTATION 

.on.  igjratjjh  - - special  purpose 


CC^UNICATIONS 
CON*- 1 GURA  TT  ON 


PRJCcSSOK  ( OTU) 


UNTRIED  LINK-COMMON  ANTENNAS 


ELECTRICAL  ROWFR 

CONFIGURATION  - - SHUNT  - BODY  MOUNTED  SOLAR  ARRAY 
VEHICLE  SITING 

CONFIGURATION  — - CYLINDRICAL 

MIAPnHrM61US,^FD^MATIT‘ 

PnPGi.n-jpo  27?»  NUMBER  CF  qtJAL  UNITS  ■ 0 

POL  ■ UNEff  » 1M.  ARPVY  AREA  * 37.7  SQ  f?  BaTT  CAP  » 


6.  AMP-HR 


/ ss-iir\ 


SPACECRAFT  CJST  MODEL 


CP2-1-15  AS  TR’J  B 
(MILLIONS  UF  1977  DOLLARS) 


subsystem  COST 


STRUCTURE 
THERMAL  CHMTRJl 
ELECTRICAL  POWER 
COMMUNICATIONS 
DATA  HANDLING 
STABILITY  AND  CONTROL 
AUXILIARY  PROPULSION 


SPACECRAFT 
MISSION  EQUIPMENT 


SATELLITE 

QUALIFICATION  UNIT(S) 
GSE  (APE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


DDT+E 

•-RECURRING 

TOTAL 

OES  IGN 
ENGINEERING 

TEST  AND 

TOTAL 

PRODUCTION 

FAB  AND 

evaluation 

DDT  + E 

engineering 

ASSEMBLY 

RECURRP 

1.7 

• 5 

2.2 

0.0 

.3 

.3 

.5 

. 1 

.6 

0.0 

d Jt 

.1 

2.2 

1.1 

3.3 

.0 

1.2 

1.3 

1.2 

. A 

1.6 

0.0 

.3 

.3 

2. A 

.3 

2.7 

0.0 

.3 

.3 

3.0 

.* 

3.6 

0,0 

.7 

.7 

1.3 

.6 

1.9 

• 1 

. 6 

.7 

12.3- 

3.8 

16.1 

.2 

3,7 

3.8 

.6 

.3 

16.7 

A.l 

0.0 

1.3 

.3 

1.2 

« 3 

19.2 

A. 7 

AVERAGE  UNIT  COST  < 1 SATELLITES) 


TOTAL  SATELLITE  DDT+E  AND 
R ECUP° IMG  COST 


23. 9 


C P2-1-1 5 A S T K 3 8 


* * * * 


ASSEM3LY  DC'SCRI P TIQNS'  * * * * 


STABILIZATION  l>  Np  CONTROL 


IDENT  TYPE 
2 C3  VALVE  DRIVER  ASSY 
303  SUN  SENSOR 
4C3  NUTATION  [) A M 0 c. R 
603  CONSUL  FLCCTRNrS 
606  EAR  TH  SENSOR  ASSY 


At'XUrARf  PROPULSION 

IDENT  TY?E 
8 3 A THRUSTER 

DATA  PROCESSING  AN 3 If 

IDFNT  T Y°  E 
203  DIGITAL  TELEMETRY 
403  COM  MO  DECOD+OISTP 

CON  HUN  I CATIONS 

IDENT  TYPF 
103  8ASE3N1  ASSY  UNIT 
203  ANTENNA 
306  TRANSMITTER 
A 01  RECEIVER 
503  COMMAND  SIG  CONI* 
603  DIPLEXER 


NO. 

1 

1 

I 

1 

1 


NO. 

8 


NO, 

1 

I 


NO. 

1 

1 

1 

1 

1 

1 


UNIT 

WEIGHT 

UNIT 

PUr/r.R 

DOTE 

FACTOR 

D.E.  COST 

T.E  • COST 

VEHICLE 
PRJD.  COST 

1.6 

5 .9 

1.00 

165334. 

15351. 

Z5695, 

. 3 

.0 

1 .00 

116150. 

14519. 

18541. 

2.8 

0.0 

1 .00 

77256. 

15984, 

1701 0. 

7 . A 

3.5 

1 .00 

1071594. 

447818.. 

29018  4. 

A 4 l 

1*0 

1.00 

357242. 

90176.- 

120258, 

UNIT 
WEI GHT 

UNIT 

pow:r 

9 DTE 
FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

* 7 

• I 

.10 

13754. 

45762. 

77273. 

•NTATION 

UNIT 

WEIGHT 

UNIT 

POWER 

DDTE 

FACTOR 

0*6.  COST 

T.E.  COST 

VEHICLE 
PROD,  COST 

8 .9 

3 .0 

1.00 

305344, 

139061. 

177581, 

2.3 

7 *5 

1.00 

1104730. 

47819, 

61065, 

UNIT 

WEIGHT 

2.0 


10 

2 

3 

1 

3 


• A 
.1 
.9 
.5 

.1 


UNIT 
POWER 
.5 
0*0 
10.9 
6.3 
.9 
1 .0 


VEHICLE 
ENG.  COST 
0. 
o.. 

0. 

0. 

0. 


VEHICLE 
ENG.  COST 
76092. 


VEHICLE 
ENG.  COST 
0. 
0. 


9DTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

l .00 

44622. 

16117. 

36060. 

0. 

1 .00 

415310, 

158108. 

58853. 

0. 

1 .00 

91242. 

28105, 

51709, 

0. 

i .00 

77256, 

24775. 

39973. 

0. 

1.00 

18115. 

18115, 

23133, 

0. 

L .00 

57409. 

15451, 

21942. 

0. 

£ ££ml  ( /\ 


CPZ-l-15  ASTRO  B 


E1FCTRIC4L  POWER 

IDENT  TYPE 
202  BATTERY 


UNIT 

WEIGHT 


UNIT 

POWER 

0.0 


DOTE 

FACTOR 

.10 


c CL1  IP  VENT  S USING  COST  ESTIMATING  RELATIONSHIPS 


NANF 

SOLAR  ARRAY 
WIPING  HASHES  S 
THERMAL  CONTROL 
POW": P CONVERTERS 
PROPULSION  ?£SP  SYS 
STRUCTURE 

POWER  CONTROL  UNITS 
S ATCLL I T;  ADAPTER 

PPOPFL  LANT  WEIGHT 

MISSION  ETUI P WEIGHT 


ViL  IGHT 

18.5 
27.7 

17.0 
15.9 

53.0 

60.0 

73.5 

17.0 

26.5 

85.0 


DOTE 
FACTOR 
l ,00 
L .00 
1 .00 
1 .00 
1.00 
i .00 
1 .00 
l .00 


COST 
i 778. 


0.6.  COST 
295450, 
137230. 
268823. 
590016. 
748535. 
969357. 
275771. 
19212. 


T.E. 


• COST 
11591. 


T.t,  COST 
341  50. 
80730, 
74343, 
367563 , 
413360. 
352833, 
316713. 
17265. 


VEHICLE 
P ROD.  COST 
42670., 


VEHICLE 
PROD,  COST 
87228. 
109207, 
31199. 
234713. 
351963. 
225312. 
404466. 
20746. 


TOTAL  SATELLITE  WEIGHT  473.5 


IIWIOOOOOOOO 


jteS-UK 


*♦  SATELLITE  SYSTEMS  COST  MODEL  +* 

CP£_~f-  /£.  <TA^V  'S/c. 


SUBSYSTEM  CONFIGURATIONS 


stabilization  and  control 

CONFIGURATION  - - MASS  EXPULSION  WITH  PITCH  MOMENTUM  WHEEL 

AUXILIARY  PROPULSION 

CONFIGURATION  - - MONO® ROPELLANT 

DATA  PROCESSING  AND  INSTRUMENTATION 

CONFIGURATION  - - SPECIAL  PURPOSE  PROCESSOR  IDTU) 

COMMUNICATIONS  ' 

CONFIGURATION  UNIFIED  LINK-COMMON  ANTENNAS 


ELECTRICAL  POWER 
CONFIGURATION  - 


- SHUNT  AND  DISCHARGE  REGULATION  - PADDLE  MOUNTED  SOLAR  ARRAY 


VEHICLE  SIZING 

CONFIGURATION  - - CYLINDRICAL 

MISCELLANEOUS  INFORMATION 

APOGEE  » 270«  NUMBER  OF  QUAL  UNITS  * 0 

BOL  POWER  * 882.  ARRAY  AREA  * 71.6  SO  FT 


8ATT  CAP  » 20.  AMP-HR 


S iS~ I lf\ 


SP\CGCR AFT  COST  MODEL 


CP2-1-16  JAPAN  SC 
(MILLIONS  OF  1977  DOLLARS) 


SUBSYSTEM  COST 


DESIGN 

ENGINEERING 


--DOT+E 

TEST  AND 
EVALUATION 


TOTAL 
DDT  + E 


«fKncTHr-*scH81SSr 

engineering  assembly 


STRUCTURE 

3.3 

THERMAL  CONTROL 

• A 

ELECTRICAL  POWER 

2.3 

COMMUNICATIONS 

• 6 

DATA  HANDLING 

3,9 

AND  CONTROL 

A.2 

AUXILIARY  PROPULSION 

1.0 

SPACFCRAFT 
MISSION  EQUIPMENT 

15.9 

SATELLITE 

QUALIFICATION  UNITCS) 
GS  E (AGE) 

LAUNCH  SITE  SUPPORT 
CONTRACTOR  FEE 


TOTAL  SATELLITE 


AVERAGE  UNIT  COST  ( 1*  SATELLITES) 

TOTAL  SATELLITE  DDT+E  AND 
RECURRING  COST 


A. 2 

6.6 

7.0 

15.6 

• 6 

1*1 

1.3 

2 .A 

3.0 

6.8 

9.9 

16.7 

. 9 

2.2 

3.7 

5.9 

A • 2 

10.2 

3.  2 

13  .A 

5.0 

1 A.  0 

12.6 

26.5 

1.6 

5.0 

6.  A 

11.  A 

20.2 

A7.8 

A A . 1 

91.9 

29o7 

139.6 

A9.9 

0.0 

231.5 

1.5 

1.5 

5.1 

6.0 

53.0 

2 A 3 . A 

17®  A 

2 96.  A 

CP2-1-16  JAPAN  SC 


* * * * ASSEMBLY  DESCRIPTIONS  * * * * 


STABILIZATION  A NO  CONTROL 
I DENT  TYPE  - NO* 

UNIT 

HEIGHT 

UNIT 

POWER 

DOTE 

factor 

o.e,  cost 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

1305  REACTION  WHEEL 

1 

5 .0 

25.0 

1.00 

98701. 

39694, 

16970. 

18305. 

1601  VALVE  DRIVER  ASSY 

Z 

1.6 

1.0 

1.00 

61349* 

51402. 

25330. 

17675. 

1815  EARTH  SENSOR 

1 

15. A 

15.6 

i ,oo 

1172826* 

296104. 

249937. 

217512. 

2203  CONTROL  ELFCTRMCS 

2 

7.1 

62  .0 

1 .00 

115495*. 

749743. 

339483. 

332752. 

AUXILIARY  PROPULSION 
ID6NT  TYPE 

NO. 

UNIT 

WEIGHT 

UNIT 

POWER 

DOTE 

FACTOR 

D.E.  COST 

T.E,  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG,  COST 

829  THRUSTER 

1 2 

.6 

0.0 

.10 

15068, 

62143. 

91239.! 

71403. 

8 3 A THRUSTER 

A 

.7 

.1 

.10 

11*40. 

25095. 

38552. 

31818. 

DATA  PROCESSING  AND  INSTRUMENTATION 

UNIT 

IDENT  TYPE  NO*  HEIGHT 

1 UNIT 
POWER 

DOTE 

FACTOR 

O.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE 
ENG.  COST 

203  DIGITAL  TELEMETRY 

1 

8*9 

3,0 

L.00 

520991. 

139061,1 

118901. 

9662  3, 

403  COMHD  DECODtOISTR 

* 

1 

2.3 

7.5 

loOO 

1786317. 

47819. 

40886. 

331290, 

COMMUNICATIONS 
IDENT  TYPE 

NO* 

UNIT 

WEIGHT 

UNIT 

POWER 

ODTE 

FACTOR 

D.E.  COST 

T.E.  COST 

VEHICLE 
PROD.  COST 

VEHICLE. 
ENG.  COST 

106  BASE8ND  ASSY  UNIT 

2 

2,0 

0.0 

1 *00 

49642. 

27399. 

43460.: 

14302.; 

227  ANTENNA 

2 

.6 

0.0 

l .00 

55273. 

46873. 

10865. 

15925. 

303  TRANSMITTER 

2 

2.2 

10.2 

i.00 

105063. 

49590, 

64165, 

30270, 

*01  RECEIVER 

1 

3.9 

6.3 

1.00 

77256. 

24775. 

26764. 

14320. 

503  COMMAND  SIG  CQND 

2 

1.5 

*9 

1*00 

20153. 

30796. 

27830. 

5806. 

603  DIPLEXER 

1 

3.1 

1.0 

1.00 

57409. 

15451. 

14692. 

10647. 

CP2-1-16  JAPAN  SC 


ELECTRICAL  POWER 

IDFNT  TYPE 
215  BATTERY 


UNIT  UNIT  DOTE  VEHICLE  VEHICLE 

NO*  WEIGHT  POWER  FACTOR  D.E.  COST  T.c.  COST  PROD*  COST  ENG.  COST 
2 13.9  0.0  .10  23417,  15140.  50268.  33250. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


NAME 

WEIGHT 

DOTE 

FACTOR 

SOLAR  ARRAY 

49.9 

1.00 

WIRING  HARNESS 

31.4 

1.00 

thermal  CONTROL 

22.1 

1.00 

POWER  CONVERTERS 

0.0 

0.00 

PPOPIJLS  ION  FEED  SYS 

40.7 

1 .00 

STRUCTURE 

75.2 

1.00 

POWER  CONTROL  UNITS 

52.4 

1.00 

SOLAR  ARRAY  DRIVE 

8.3 

L .00 

SATELLITE  ADAPTER 

31.6 

1 .00 

PROPELLANT  WEIGHT  29.2 

MISSION  EQUIP  WEIGHT  400.0 


.E.  COST 

T.E.  COST 

VEHICLE 
PP.OO.  COST 

VEHICLE 
ENG.  COST 
85849, 

462897. 

85591  . 

146380. 

152624. 

89786. 

81323. 

28306. 

251084. 

89413. 

63386. 

46566. 

0 . 

0 . 

0. 

0. 

576982. 

337768. 

192  555. 

107007 . 

1480650. 

427496. 

182  780. 

274601, 

737844. 

259834  . 

222189. 

136840. 

419470. 

177050. 

151399. 

77795. 

48144, 

29797. 

19963. 

8929. 

TOTAL  SATELLITE  WEIGHT  847. A 


CP 2-1-16  JAPAN  SC 


ELECTRICAL  POWER 

IDENT  TYPE 
215  BATTERY 


UNIT  UNIT  DOTE 

MO*  WEIGHT  POWER  FACTOR  D.E.  COST 
2 13.9  0.0  .10  23417. 


EQUIPMENTS  USING  COST  ESTIMATING  RELATIONSHIPS 


WANE 

SOLAR  ARRAY 
WIRING  HARNESS 
THERMAL  CONTROL 
POWER  CONVERTERS 
PROPULSION  FEED  SYS 
STRUCTURE 

POWER  CONTROL  UNITS  . 
SOLAR  ARRAY  DRIVE 
SATELLITE  ADAPTER 

PROPELLANT  WEIGHT 

MISSION  EQUIP  WEIGHT 


WEIGHT 

69.9 

31.6 

22.1 

0.0 

60.7 

75.2 
, 52.6 

8.3 
. 31.6 

29.2 
400.0 


ODTE 
FACTOR 
1.00 
1.00 
1.00 
0.00 
1 .00 
1.00 
1.00 
1.00 
1.00 


O.E.  COST 
662897# 
152626. 
251086. 

0# 

576982. 

1680650. 

737866., 

419670. 

60144. 


T.E.  COST 
15140.1 


T.E#  COST 
85591. 
89786. 
89413. 

0 . 

337768. 

427496. 

259034. 

177050. 

29797. 


PRoo^Sblt 

50268. 


VEHICLE 
PROD.  COST 
146380. 
81323. 
63386. 
0# 

192555. 
182780.1 
222189. . 
151399.! 
19963.J 


VEHICLE. 
ENG.  COST 
33250, 


ENG.:  COS 
85849 
28306 
46566 
0 

107007 

274601 

136840 

77795 

8929 


TOTAL  SATELLITE  WEIGHT  847.4 


V<4W  “ J * 

70'L 
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Appendix  VIII 

Mission  Cost  Model  (MISSCM) 

Payload  and  Launch  Vehicle  Fiscal  Year  Data 


TOTAL  ELEC  PWR  (KW)  BY  FISCAL  YEAR  THROUGH  1996 


1974  1975  1976 

NASA  HISSIOHS 

1977  1978  1979  I960 

1981 

1982 

1983 

1984 

1985  1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995  1996 

INTERGOVERNMENT  LINKS 

HCl-1-1 

2 

2 

2 

HC1-1-2 

2 

2 

2 

NCI-1-3 

a 

4 

3_ 

NCI-1-4 

5 

5 

SUBTOTAL 

2 

2 

3 

2 

5 

2 

4 

2 

5 

2 

3 

GOVERNMENT  TO  PEOPLE  LINKS 

NC2-1-1 

1 

T 

1_ 

NC2-1-2 

50 

SUBTOTAL 

' 

1 

1 

50 

1 

INTRAGOVERHMENT  LINKS 

NC4-1-1 

..  5 

5_ 

£L 

NC4-1-2 

15 

15 

15 

NC4-2-1 

2 

2 

2 

HC4-2-2 

5 

5 

5 

SUBTOTAL 

2 

5_ 

5 

15 

2_ 

5 

5. 

15_ 

5_ 

• 2 

15- 

5 

PLANETARY 
Nil -1-1 
HL1-1-2 


NL1-1-3 

HLI-I-5 
^ HU-1-6 

HLl-1-7 

* NLi-i-a 
">«  NU-1-9 

NU-I-10 

HU-1-11 

NL1-1-12 

SUBTOTAL 

LUNAR 

HL2-1-1 

SUBTOTAL 

EARTH  RESOURCES  MONITORING 
HD1-1-1 

■HOI -I -2 

HOI -1-3 
NQ1-1-4 
N01-1-5 

HOI -1-6 

N01-1-7 

N01-1-6 

MOl-2-1 

SUBTOTAL  


_1 

1 

2 1 


1 


1 


1 


4 2 1 


1 

1 

2 

13  2 11 


1. 

1 


1 


2 


1 


1 


1 

1 


12  1 

1 2 1 X 

1 1 2 


I 

1 


1 


1 


1 


1 


1 


1 


1 2 2 12  3 2 2 3 1 3 14  1 


TOTAL  ELCC  PWR  <KW)  BT  FISCAL  YEAR  THROUGH  1996 


1974  1975  1976 

1977  1970  1979  1900 

1901 

1902 

1903 

1904 

1905 

1906 

1907 

1906 

1909 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

NASA  t CONTINUED) 

ENVIRONMENTAL  MONITORING 
N02-1-1 
H02-1-2 
liQLilrJ 

1 

3 

2 

2 

1 

2 

N02-1-4 
NOE -1-5 
N02-2-1 
N02-2-2 

1 

2 

1 

2 

SUDTOTAL 

ASTROPHYSICS 

NP1-1-1 

NP1-1-2 

1 

3 

3 

2 

2 

2 

2 

3 

1 

1 

3 

3 

1 

2 

2 

2 

NP1-1-3 

NP1-1-4A 

NP1-1-4B 

NP1-1-5 

3 

1 

2 

1 

3 

3 

1 

NP1-1-6 
NP1-1-7 
^ NP1-1-0 

r-  npi-2-1 

1 

1 

| NP1-2-2 

Ivi  NP1-2-3 
* NP1-2-4 

SUBTOTAL 

3 

2 

2 

3 

4 

4 

4 

4 

5 

1 

SOLAR  TERRESTRIAL 
NP2-1-1 
NP2-1-2 
NP2-1-3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

x 

NP2-1-4 

NP2-1-5 

HP2-2-1 

NP2-2-2 

1 

1 

1 

1 

3 

1 

i 

NP2-2-3 
NP2-2-4 
SUBTOTAL 
LIFE  SCIENCES 

1 

1 

1 

1 

2 

1 

1 

2 

1 

5 

2 

1 

2 

i 

2 

1 

NP3-1-1 

NP3-1-2 

NP3-2-1 

NP3-2-2 

1 

1 

1 

2 

2 

NP3-2-3 

NP3-2-4 

NP3-3-1 

SUBTOTAL 

1 

1 

1 

2 

2 

5 

5 

TOTAL  ELEC  PHR  tKW)  BY  FISCAL  YEAR  THROUGH  1996 


1979  197 S 1976  1977  1970 

1979  1980 

19S1 

1902 

1983 

1909 

1905 

1906 

1987 

19SS 

1909 

1990 

1991 

1992 

1993 

1999 

1995 

1996 

NASA  (CONTINUED) 

SPACE  PROCESSING-SPACE  STATION 
N31-2-1 
SUBTOTAL 

ORBITAL  OPERATIONS 

6 

6 

NS3-1-1 

WS3-1-2 

HS3-1-3 

NS3-1-9 

25 

10 

10 

10 

10 

10 

10 

H33-X-5 
HS3-1-6 
SUBTOTAL 
SATELLITE  POWER 

25 

10 

10 

10 

10 

10 

10 

NSA-1-1 

NS9-1-2 

NS9-1-3 

SUBTOTAL 

25 

£50 

250 

2000 

2000 

9000 

9000 

TOTAL 

NASA 

30 

IS 

11 

18 

15 

22 

59 

16 

10 

262 

91 

19 

22 

72 

29 

2019 

9009 

TOTAL  ELEC  PUR  (KM)  BY  PISCAL  YEAR  THROUGH  1996 


1976  1975  1976  1977  1976  1979  1960  1901  1962  1903  1906  1985  1906  1987  1968  1989  1990  1991  1992  1993  1996  1995  1996 
OUTSIDE  USERS  (NQH-NASA>NON-DOO ) 


INTERNATIONAL  COMMUNICATIONS 
CCl-1-1 
SUDTOTAL 


Wl«i  iliillJH  W;1  P UJ  2 1 


CCZ-l-l 

CC2-1-Z 

CC2-1-6 

_CClriz?_ 

CC2-1-6 

CC2-1-7 

CC2-1-8 

CC2-1-9 


Vyy/hdr 


TOTAL  ELEC  PWR  (KH)  BY  FISCAL  YEAR  THROUGH  1996 


CP2-1-5 

CP2-1-6 

CP2-1-7 

cpg-l-s 

CP2-1-14 

CP2-1-15 

SUBTOTAL 


USERS  TOTAL 
OUTSIDE 


A U 


8 13  6 17  12  15  15  17  25  27  17  17  14  12  8 


ALL  PROGRAMS 
TOTAL 


1 4 53-36  30  55  43  60  140  61  50  315  143  131  105  ' 172  124  2116  4106 


TOTAL  SOL  ARRAY  LBS  BY  FISCAL  YEAR  THROUGH  1996 


TOTAL  SOL  ARRAY  LBS  BY  TISCAL  YEAR  THROUGH  1996 


1979  1975  1976  1977  1976 

1979  I960 

1961 

1962 

1983 

1969 

1965 

1966 

1967 

1968 

1969 

1990 

1991 

1992 

1993 

1999 

1995 

1996 

NASA  (CONTINUED! 

ENVIRONMENTAL  MONITORING 

H02-1-1 

N02-1-2 

NOS- 1-3  

....  70 

190 

100 

100 

100 

lop 

NQ2-1-9 

NQ2-1-5 

N02-2-1 

NP2-2-2  

00 

60 

GO 

80 

60 

SUBTOTAL  ' 

70 

190 

190 

100 

60 

180 

80 

100 

60 

ASTROPHYSICS 

NPi-i-1 

NP1-1-2  

-15  Q_ 

90 

150 

150. 

90 

- 1 5(1 

90 

NP1-1-3 

NP1-1-9A 

NP1-1-98 

150 

30 

150 

60 

150 

30 

. 150 

60 

NP1-1-S 

Kfil 

30- 

30. 

NP1-1-6 

NP1-1-7 

NP1-1-8 

20 

20 

60 

60 

120 

, NP1-2-2 

' . NP1-2-3 
N NP1-2-9 


. subtotal 

20 

_1ZD 

.150 

150 

150  210  300 

30 

£ f) 

180 

270 

Tfl  Aft 

SOLAR  TERRESTRIAL 

JIP2-1-1 

NP2-1-2 

50 

30 

50  50 

50 

50 

50  50 

HPZ-1-3 

50  5Q -50 

50 

50  50 

50 10(1. 100  T.0G_-1QQ  100  . 100 100  100  10(1  100  100 

HP2-1-9 

NP2-1-5 

NP2-2-1 

NP2-2-2 

30  30  30 

30 

30 

30 

30  60  60 

60 

60 

60 

150 

60 

60  60  60  60 

60 

NP2-2-3 

NP2-2-9 

SUBTOTAL 
LIFE  SCIENCES 

60  60  80 

80 

160 

80 

130  16'0  210 

160 

210 

310 

210 

160  210  160  210 

160 

NP3-1-1 

NP3-1-2 

MP3-2-1 

NP3-2-2 

60 

60 

60 

120 

60 

HP 3-2-3 
MP3-2-9 
NP3-3-1 
SUBTOTAL 

60 

60 

60 

120 

60 

290 
2 90 

TOTAL  SOL  APRAY  LOS  ST  FISCAL  YEAR  THROUGH  1996 


1979  1975  1976 

1977  1970  1979 

I960 

19S1 

1982 

1983 

1969 

1985 

1986 

1987 

1906 

1989 

1990 

1991 

1992 

1993 

1999  1995  1996 

NASA  l CONTINUED  1 

SPACE  PROCESSING-SPACE  STATION 
NS1-2-1 
SUBTOTAL 

ORBITAL  OPERATIONS 

310 

310 

HS3-1-1 

HS3-1-2 

NS3-1-3 

NS3-1-9 

620 

550 

550 

550 

550 

550 

550 

HS3-1-5 
NS3-1-6 
SUBTOTAL 
SATELLITE  POWER 

020 

550 

550 

550 

r 

550 

550 

550 

M59-1-1 

N59-1-2 

NS9-1-3 

SUBTOTAL 

820 

820 

3100 

_310JX 

'22150j99300 

2215  09.9300 

TOTAL 

NASA 

eo 

1130 

1060 

710 

1170 

920 

1190 

2370 

1180 

600 

3970 

2150 

89  0 

1360 

2660 

I ! 

16002332099900 

1 I 

1 

PLANETARY 

NL1-1-1 

NL1-1-2 

NL1-1-3 

NLl-l-^ 
HU-l-S 
NL1-1-6 
NL1-1-7 


NL1-1-8 
NL1-1-9 
NL1-1-10 
HLl-1-11 


NL1-1-12 

SUBTOTAL 

LUNAR 

NL2-1-1 


SUBTOTAL 

EARTH  RESOURCES  MONITORING 
HOl-l-l 
NOl-1-2 


HOI-1-3 

HOl-1-4 

H01-1-5 

N01-1-6 


H01-1-7 

uoi-i-a 

HOl-2-1 

SUBTOTAL 


TOTAL  ELECT  FMR  LBS  BY  FISCAL  YEAR  THROUGH  1996 

(coo's  or  j-as  ) 


1974  1975  1976 

1977  1978  1979  1980  1981 

1982 

1983 

1984 

1985 

1986 

1987  1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

NASA  5 CONTINUED) 

- ENVIRONMENTAL  MONITORING 
N02-1-1 
N02-1-2 

- (102-1-3  

1 

1 

NOE -1-4 
(102-1-5 
N02-2-1 
H02-2-2 

1 

1 

SUBTOTAL 

ASTROPHYSICS 

NP1-1-1 

- NP1-1-2  

1 

1 

1 

1 

1 

1 

1 

1 

1 

NP1-I-3 

NP1-1-4A 

NP1-1-4B 

HP1-1-5 

1 

1 

1 

1 

1 

1 

NP1-1-6 

HPl-i-7 

NP1-1-3 

NP1-2-1 

NP1-2-2 

NP1-2-3 

HP1-2-4 

SUBTOTAL 

1 

1 

1 

2 

1 

1 

1 

2 

3 

SOLAR  TERRESTRIAL 
NP2-1-1 
,/  HP2-1-2 

> NP2-1-3 

1 

1 

1 

1 

1 

1 

1 

\ NP2-1-4 

*-»  NP2-1-5 

' NP2-2-1 

>■  NP2-2-2 

1 

1 

1 

2 

1 

i' 

\>  NP2-2-3 

NP2-C-4 
SUBTOTAL 
LIFE  SCIENCES 

1 

1 

1 

2 

1 

3 

1 

X 

2 

1 

NP3-I-1 

HP3-1-2 

UP3-2-1 

NP3-2-2 

1 

NP3-2-3 

HP3-2-4 

NP3-3-1 

SUBTOTAL 

1 

1 

1 

TOTAL  ELECT  PWR  LBS  BY  FISCAL  YEAR  THROUGH  1996 
( ooo’i  of  fBs) 


1974  1975  1976 

1977  1973  1979  1930 

1931 

1932 

1983 

1984 

1985 

1936 

1987 

1983 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

NASA  (CONTINUED) 

SPACE  PROCESSING-SPACE  STATION 
HS1-2-1 
SUBTOTAL 

ORBITAL  OPERATIONS 

1 

1 

N53-1-1 

NS3-1-2 

HS3-1-3 

NS3-1-4 

' 2 

1 

1 

1 

1 

1 

a 

NS3-1-5 
NS3-1-6 
SUBTOTAL 
SATELLITE  POWER 

2 

1 

1 

1 

1 

1 

2 

NS4-1-1 

NS4-1-2 

NS4-1-3 

SUBTOTAL 

2 

? 

6 

6 

46 

4iL_ 

93 

93 

TOTAL 

NASA 

3 

4 

3 

4 

4 

4 

7 

6 

1 

10 

8 

3 

4 

8 

7 

52 

97 

< 

I 


TOTAL  ELECT  PUR  LBS  BY  TISCAL  YEAR  THROUGH  1996 

( OOO  i OF  ' LBS ) 


1979  1975  1976  1977  1978  1979  1980  1981  1982  1983  1989  1985  1^6  1987  1988  1989  1990  1991  1992  1993  1999  1995  1996 
OUTSIDE  USERS  ( NON-NASA, NON-DOD ) 


INTERNATIONAL  COMMUNICATIONS 
CCl-1-1 


SUBTOTAL 

DOMESTIC 

CC2-1-1 

CC2-1-2 

CC2-1-9 


CCg-1-5 

CC2-1-6 

CC2-1-7 

CC2-1-8 

CC2-1-9 

CC2-1-11 

CC2-1-12 

SUBTOTAL 

FOREIGN  COMMUNICATION 
CC3-1-1 
CC3-1-2 
CC3-1-9 

CC3-I-5 

CC3-1-6 
CC3-1-10 
/ CC3-1-11 

CC3-1-12 

>>■  CC3-1-13 
v CC3-1-19 
| CC3-1-16 

CC3-1-17 

CC3-1-18 

CC3-1-20 

CC3-1-21 

CC3-1-22 

CC3-1-23 

CC3-1-29 


1 


1 

1 

1 


3 


1 1 
2 1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


CC3-1-26 

CC3-I-28 


CC3-1- 30 
CC3-1-32 
CC3-1-33 
CC3-1-35 
CC3-1-36 
CC3-1-37 
CC3-1-38 
CC3-1-39 
CC3-1-90 
SUBTOTAL 


TOTAL  ELECT  PWR  LBS  BY  FISCAL  YEAR  THROUGH  1996 

^ OOP's  OP 


1974  1975  1976  1977  1978  1979  1980  1981  1988  1983  1984  198S  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996 


OTHER  USERS  ( CONTINUED  ) 


■ 

I 

m 


ENVIRONMENTAL  MONITORING-US  DOMESTIC  AND  FOREIGN 
COl-1-1 

CQ1-1-2  1 

01-2-1 


SUBTOTAL  1 

EARTH  AND  OCEAN  MONITORING 
C02-1-1 
SUBTOTAL 


EARTH  RESQURCES-US  DOMESTIC  AND  FOREIGN 
COl-1-1 
C03-2-1 
C03-2-2 


C03-2-3 

SUBTOTAL 

HEATHER 

C04-1-2  _ r 


C04-1-3 

C04-2-2 

SU8TOTAL  1 

US  DOMESTIC „ 

CPl-1-1 
SUS TOTAL 
FOREIGN 

CP2-1-3  

/ CP2-1-5 
>.  CP2-1-6 
^ CP2-1-7 
CP2-1-S 


CP2-1- 14 
v CP2-1-15 
SUBTOTAL 


USERS  TOTAL 

OUTSIDE 


X 2 


4325  4 8837633424 


ALL  PROGRAMS 
TOTAL 


11  14 


13  15 


11  54  101 


TOTAL  SOLAR  ARRAY  $ BY  TISCAL  YEAR  THROUGH  1996 


(MILLIONS  OF  1977  DOLLARS) 


1979  1975  1976  1977  1978  1979  1930  1981  1982  1983  1989  1985  1986  1987  1986  1989  1990  1991  1992  1993  1999  1995  1996 


NASA  MISSIONS 


INTERGOVERNMENT  LINKS 

NCl-l-l 

. NCI -1-2 


NCI -1-3 
NCI- 1-9 
SUBTOTAL 


GOVERNMENT  TO  PEOPLE  LINKS 
NC2-1-1 
NC2-1-2 

SUBTOTAL  


INTRAGOVERNMENT  LINKS 
NC9-1-1 
NC9-1-2 
NC9-2-1 


NC9-2-2 

SUBTOTAL 

PLANETARY 

NL1-1-1 


NL1-1-2 

NL1-1-3 

NL1-1-9 

NL1-1-5 


I 

-=V 


NL1-1-6 

NL1-1-7 

NL1-1-8 

NL1-1-9 


NU-1-10 

NL1-1-11 

NLl-1-12 

SUBTOTAL 


TOfmr 


NL2-1-1 

SUBTOTAL 

EARTH  RESOURCES  MONITORING 
— FHii-n. 


N01-1-2 

NOl-1-3 

N01-1-9 

TOT-I75- 

NOl-1-6 

N01-1-7 

N01-1-6 

TTor-rr." 

SUBTOTAL 


1 1 


2 


1 3 


1 


1 


1 

1 

1 

111 


1 

1 


11 


1 

1 


1 2 1 


I 1 

11  1 1 
11  1 

1 

1 


1 

2 


1 

1 


2 9 


3 


TOTAL  SOLAR  ARRAY  $ BY  FISCAL  YEAR  THROUGH  1996 
(MILLIONS  OF  1977  DOLLARS) 


1974  1975  1976 

1977  1976 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

fiA3A  U,UH  i IHUtU  J 

ENVIRONMENTAL  MONITORING 
N02-1-1 

1 

2 

N02-1-2 

N02-1-3 

N02-1-4 

N02-1-5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

N02-2-1 

1102-2-2 

SUBTOTAL 

ASTROPHYSICS 

2 

2 

1 

1 

2 

1 

2 

2 

1 

NPl-l-l 

NP1-1-2 

NP1-1-3 

NP1-1-4A 

1 

2 

2 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

NP1-1-4B 
NP1-1-5 
y HP1-1-6 
< NP1-1-7 

1 

1 

1 

1 

1 

1 

- 

NPi-i-a 
V NP1-2-1 
» NP1-2-2 

,N  NPl-2-3 

1 

NP1-2-4 
' SUBTOTAL 
SOLAR  TERRESTRIAL 
HP2-1-1 

2 

2 

3 

1 

3 

1 

3 

2 

1 

1 

2 

1 

2 

1 

1 

2 

1 

NP2-1-2 

NP2-1-3 

NP2-1-4 

NP2-1-5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

1 

1 

1 

1 

Hrc-tf-l  — - — 

NP2-2-2 

NP2-2-3 

NP2-2-4 

OUD IU 1 AU 

LIFE  SCIENCES 
NP3-1-1 
NP3-1-2 

inrjrpT 

2 

1 

1 

1 

1 

1 

2 

2 

1 

1 

1 

1 

2 

3 

4 

2 

1 

2 

1 

1 

1 

NP3-2-2 

NP3-2-3 

NP3-2-4 

UP3^FT 

SUBTOTAL  x 


2 J 

2 3 


TOTAL  SOUR  ARRAY  5 BY  FISCAL  YEAR  THROUGH  1996 


(MILLIONS  OF  1977  DOLLARS? 


1974  1975  1976  1977  1970  1979  1980  1981  1980  1903  1984  1985  1986  1987  1908  1989  1990  1991  1992  1993  1994  1995  1996 
NASA  f CONTINUED  i ' 


SPACE  PROCESSING-SPACE  STATION 

N51-2-1  2 3 

SUBTOTAL  2 3 

ORGITAL  OPERATIONS 

H33-1-1  113312121  11223 

NS3-1-2 

3 7 p ” 

NS3-1-4 

NS3-1-5 

NS3-I-6  

SUBTOTAL  X 4 T6  5 I 2 ~1  I 1 I 1 2 2 3 ~ 

SATELLITE  POWER 


NS4-I-1  I 7 4 

HS4-I-2  ' 9 19  6 


TOTAL  ELEC  PWR  COST  BY  FISCAL  YEAR  THROUGH  1996 
(MILLIONS  OF  1977  DOLLARS) 


1974  197S  1976  1977  1978  1979  I960  19S1  1962  1983  1964  1985  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996 
NASA  MISSIONS  " — — — 


INTERGOVERHMENT  LINKS 

NCi-1-1 

NCI-1-2 

NCI-1-3 

NCI-1-4 

SMLQIAL 

GOVERNMENT  TO  PEOPLE  LINKS 
NC2-1-1 
NC2-1-2 

SUBTOTAL 

INTRAGOVERNMENT  LINKS 
NC4-1-1 
NC4-1-2 

NC4-2-1 

NC4-2-2 

SUBTOTAL 

PLANETARY 

NL1-I-1 

NL1-1-2 

NL1-1-3 

<NLl-l-4 

HL1-1-5 

NL1-1-6 
V.  NL1-1-7 
| NL1-1-8 

- NL1-I-9 

v NL1-1-10 
N NLl-l-ll 
NL1-1-12 

SUBTOTAL 

LUNAR 

NL2-1-1 

SUBTOTAL 

EARTH  RESOURCES  MONITORING 
HOl-1-1 
NOl-1-2 
N01-1-3 

NOl-1-4 

N01-1-5 

NOl-1-6 

N01-1-7 

N01-I-8 

HOl-2-1  ~~ 

SUBTOTAL 


15  6 2 

1-2  1 
12  2 

2 5 1 


13  1 

1 1 
111 
111 


1 


2 


TOTAL  ELEC  PMR  COST  OT  FISCAL  YEAR  THROUGH  1996 
(MILLIONS  OF  1977  DOLLARS) 


NASA  (CONTINUED) 

ENVIRONMENTAL  MONITORING 

NQ2-1-I 

N02-1-2 

N02-1-3 

N02-1-4 

HQ2-1-5 

N02-2-1 

N02-2-2 

SUBTOTAL 

ASTROPHYSICS  

NP1-1-1 

NP1-1-2 

NP1-1-3 

NP1-1-0A 

NP1-1-4B 
NP1-1-5 
/ NP1-1-6 

■>  NP1-1-7 

v NP1-1-8 
S,  NP1-2-1 
I NP1-2-2 

LjPk±l3 

NP1-2-4 

SUBTOTAL 

SOLAR  TERRESTRIAL 

NP2-1-1 

NP2^1-2  “ 

NP2-1-3 

NP2-1-4 

NP2-1-S 

NP2-2-1  ' 

NP2-2-2 

NP2-2-3 

NPg-g-4 

SUBTOTAL  “ 

LIFE  SCIENCES 
NP3-1-1 

HP3-1-2 

NP3-2-I  “ 

NP3-2-2 

NP3-2-3 

NP3-2-4 

NP3-3-1  — 

SUBTOTAL 


1974  1975  1976  1977  197B  1979  1980  1981  1982  1983  1984  1985  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996 


3 1 


7 13  17  11  11  12  io 


2 1 


2 4 

1 


12  16 


TOTAL  ELEC  PWR  COST  BY  FISCAL  YEAR  TtlKOUSH  1996 


(MILLIONS  OF  1977  DOLLARS) 


1976  1975  1976  1977  1978  1979  1980  1981  1982  1983  1986  1985  1986  1987  1968  1989  1990  1991  1992  1993  1996  1995  1996 


NASA  (CONTINUED) 

SPACE  PROCESSING-SPACE  STATION 

-JJ£fc£zI 

SUBTOTAL 

ORBITAL  OPERATIONS 
N53-1-1 

N53-1-2 

NS3-1-3 
NS3-1-6 
NS3-1-5 
NS3-J-6 


TOTAL  ELEC  PWR  COST  BY  FISCAL  YEAR  THROUGH  1996 
(MILLIONS  OF  1977  DOLLARS) 


1974  1975  1976  1977  1970  1979  1980  1981  1982  1983  1984  1985  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996 
OUTSIDE  USERS  ( NON-NAS  A.  NOM-DOD ) 


INTERNATIONAL  COMMUNICATIONS 
-CCl-l-I 


CC3-1-35 

CC3-1-36 

CC3-1-37 


TOTAL  ELEC  PWR  COST  BY  FISCAL  YEAR  THROUGH  1996 
(MILLIONS  OF  1977  DOLLARS) 


1971  1975  1976  1977  197B  1979  1980  1981  1982  1983  1981  1985  1986  1987  1988  1989  1990  1991  1992  1993  1991  1995  1996 
OTHER  USERS  (CONTINUED)  ^ 


ENVIRONMENTAL  MONITORING-US  DOMESTIC  AND  FOREIGN 

CQ1-1-I 

COl-l-2  2 7 3 

COl-2-1 

SUBTOTAL  273 

EARTH  AND  OCEAN  MONITORING 

C02-1-1 

SUBTOTAL 

EARTH  RESOURCES-US  DOMESTIC  AND  FOREIGN 

C03-1-1 

C03-2-1 

C03-2-2 

C03-2-3 

SUBTOTAL 

WEATHER  ~ 


115 

115 


J 5 3 L 

2 1 1 

1 3 

A 12  3 2 


2 

2 


JL 

1 

A 


3 3 2 2 

1 2 1 

3 3 1112 

1 6 9 i 1 2 6 

16  9 112  6 

■3  1 3 ft 5 6- 1 I 

1 

2 11111 

1 6 7 5 6 7 5 1 


1 1 
1 1 


COI-1-2  11222212 

C01-1-3  1 

COI-2-2  2 4 g 

SUBTOTAL  1 1 i i 1 6 3 3 

US  DOMESTIC 

CPl-1-1  , 

SUBTOTAL  ■, 

FOREIGN  * 


1 

2 

7 

7 

7 


1 

3 2 2 2 2 2 

5  1 1 1 

6 2 2 3 3 3 

6 13  111 

6 1 3 1 1 1 


2 2 

1 Z 

1 2 

1 2 


z 

2 

1 

1 


CP2-1-3 

CP2-1-5 


13  1 

2 6 2 


3 

5 

2 

1 

2 

1 

2 

1 

2 

1 

CP2-1-7 
1 ' CP2-1-8 
CP2-1-11 
' CP2-1-15 

1 

1 

1 

3 

2 

2 

3 

2 

3 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

oUbTOTAL 

2 

10 

11 

8 

3 

7 

1 

3 

3 

2 

2 

5 

1 1 

3 

2 

3 

USERS  TOTAL 

OUTSIOE 

3 15  33 

63 

61 

58 

59 

19 

13 

11 

16 

53 

18 

17 

17  31 

29 

28 

29  22  7 

ALL  PROGRAMS 
TOTAL 


— 66 — 116 — ns — 106 — 110 — 103  106  112  96  IPS  121  116  88  91  131  170  ZM  232  67 


TOTAL  PROGRAM  COSTS  BY  FISCAL  YEAR  THROUGH  1996 


(MILLIONS  OF  1977  DOLLARS) 


1974  1975  1976 

1977  1978 

1979 

1980 

19si 

1982 

1983 

1986 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1996 

1995  1996 

NASA  MISSIONS 

INTERGOVERNMENT 

LINKS 

NCl-1-1 

6 

mm 

161 

51_ 

... . 6 

69 

17 

<L 

65 

ia_ 

NCI -1-2 

10 

58 

93 

96 

35 

6 

31 

63 

22 

6 

31 

63 

22 

NCI-1-3 

23 

76 

116 

111 

39 

6 

36 

70 

26 

6 

36 

69 

26 

NCI-1-6 

28 

88 

137 

132 

69 

6 

60 

82 

29 

SUBTOTAL 

6 

Si. 

Km 

.,,192, 

Km 

Km 

98 

56 

95 

137 

Km 

93 

26 

GOVERNMENT  TO  PEOPLE  -LINKS 

NC2-1-1 

17 

52 

56 

16 

6 

12 

22 

7 

6 

ii 

22 

7 

HC2-1-2 

38 

120 

195 

199 

73 

SUBTOTAL 

17 

56 

16 

6 

1.2. 

6<L 

12  7- 

2PJL 

210 

25. 

7 

IN) R AGOVEKNMENT 

LINKS 

NC4-1-1 

28 

88 

137 

132 

69 

6 

60 

82 

29 

6 

60 

83 

29 

NC6-1-2 

33 

107 

166 

166 

59 

6 

69 

102 

36 

6 

69 

103 

36 

MCA -2-1 

6 67 

T42 

51 

(f 

1} 

50 

17 

6 

2.5. 

50 

18 

NC4-2-2 

20 

88 

137 

132 

69 

* 

6 

60 

82 

29 

6 

60 

83 

29 

SUBTOTAL 

6 95 

216 

220 

219 

239 

221 

195 

155 

165 

160 

137 

82 

116 

136 

161 

119 

29 

PLANETARY 

H LI -1-1 

9 

51 

57 

16 

19 

31 

9 

HL1-1-2 

10 

56 

62 

17 

20 

32 

10 

NL1-1-3 

1 

26 

50 

15 

1 

15 

21 

6 

S NL1-1-4 

6 

23 

61 

26 

5 

6 

15 

23 

18 

5 

**•*  NL1-1-S 

.12 

38 

73 

26 

6 

12 

21 

6 

16 

77 

87 

25 

s ,*r  $ 

10 

56 

61 

18 

19 

33 

9 

7 

32 

63 

22 

7 

26 

66 

16 

. * HL1-1-10 

7 

29 

57 

19 

jfs'  NL1-1-11 

20 

36. 

10 

HL1-1-12 

17 

51 

97 

99 

36 

SUBTOTAL 

6 

65 

166 

255 

267 

193 

185 

103 

199 

171 

107 

69 

88 

78 

20 

LUNAR 

NL2-1-1 

25 

61 

16 

SUBTOTAL 

25 

61 

16 

EARTH  RESOURCES 

MONITORING 

N01-1-1 

U 

AS 

52 

16 

10 

22 

7 

11 

20 

8 

10 

21 

8 

10 

21 

7 

10 

22  7 

HOl-1-2 

21 

66 

22 

13 

11 

12 

11 

13 

11 

12 

11 

13 

5 

M01-1-3 

17 

52 

57 

23 

IS 

26 

15 

13 

26 

15 

16 

27 

8 

N01-1-6 

18 

39 

16 

N01-1-5 

6 

12 

26 

0 

H01-1-6 

17 

57 

62 

19 

N01-1-7 

17 

58 

63 

20 

6 

17 

30 

10 

6 

16 

30 

6 

17 

30 

10 

N01-1-8 

6 

18 

36 

11 

6 

9 

16 

6 

6 

9 

16 

6 

NOl-2-1 

9 

22 

16 

10 

9 

10 

9 

10 

9 

9 

9 

10 

9 

10 

9 

7 1 

SUBTOTAL 

11 

82 

176 

163 

63 

76 

136 

157 

136 

123 

96 

86 

77 

73 

72 

73 

93 

52  8 

TOTAL  PROGRAM  COSTS  BY  FISCAL  YEAR  THROUGH  1996 


1974  197S  1976  1977  1978  1979  1980  1981  1982  1983  1989  1985  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996 


NASA  (CONTINUED) 


ENVIRONMENTAL  MONITORING 
H02-1-1 


N02-1-2 

H02-1-3 

N02-1-4 

H02-1-5 


N02-2-1 

N02-2-2 


25  54 


HP1-1-4A 


NP1-1-4B 

NP1-1-5 

NP1-1-6 

HPI-1-7 


-1-8 
-2-1 
-2-2 
-2-3 
NP1-2-4 


NP2-I-5 


NP2-2-1 

NP2-2-2 

NP2-2-3 


16  47  52  22 


35  27  69  61 


23  49 


^ SUBTOTAL 

SOLAR  TERRESTRIAL 
NP2-1-1 

1 

8 

27 

57 

119 

15 

168 

29 

126 

15 

NP2-1-2 

3 

18 

14 

NP2-1-3 

12 

23 

21 

16 

15 

10 

12 

NP2-1-4 

18 

44 

40 

36 

24 

10 

7 

15  32 

7 


6 15 

17  10 


56  56  94  107 


NP2-2-4 

4 

11 

17 

18 

18 

SUBTOTAL 
LIFE  SCIENCES 

30 

67 

61 

52 

61 

78 

69 

57 

62 

NP3-1-1 

NP3-1-2 

14 

41 

16 

80 

76 

92 

99 

34 

95 

99 

61 

12 

14  14 


26 

7 

9 

10 

21 

7 

13 

26 

20 

10 

7 

10 



19 

2 

7 

9 

4 

21 

8 11 


65  35 


> 18 

19 

19 

17 

11 

3 

! 13 

12 

13 

12 

9 

2 

NP3-2-1 

NP3-2-2 

NP3-2-3 

NP3-2-4 


NP3-3-1 

SUBTOTAL 


14  42  99  173  138  102  104  65  12 


24  113  127  40 

24  113  127  40 


TOTAL  PROGRAM  COSTS  BY  FISCAL  YEAR  THROUGH  1996 


(MILLIONS  OF  1977  DOLLARS) 


1979  1975  1976  1977  1978  1979  1980  1981  1982  1983  1989  1985  1986  1987  1988  1989  1990  1991  1992  1993  1999  1995  1996 


NASA  (CONTINUED) 

SPACE  PROCESSING-SPACE  STATION 

nsi-2-1 U2_ IZ1 12. 

SUBTOTAL  ’ ' 29  113  127  90 

ORBITAL  OPERATIONS 


NS3-1-1 

NS3-1-2 

20 

60 

99 

1 

. 89 
2 

55 

98 

1 

90 

2 

90 

16 

1 

p 

25 

98 

90 

73 

69 

16 

NS3-1-3 

90 

89 

30 

N53-1-9 

1 

1 

1 

1 

1 

1 

1 

1 

1 

N33-1-5 

3 

9 

NS3-1-6 

3 

9 

3 

9 

3, 

? 

9 

SUBTOTAL 

20 

100 

179 

123 

63 

50 

93 

99 

17 

5 

9 

26 

98 

91 

79 

68 

20 

1 

1 

SATELLITE  POWER 

NS9-1-1 

3 

19 

15 

NS9-1-2 

19 

92 

15_ 

NS9-1U3 

19 

57 

105 

195 

205 

58 

SUBTOTAL 

3 

19 

15 

19 

92 

15 

19 

57 

105 

195 

205 

58 

TOTAL 

NASA 

71 

393 

919 

1190 

1062 

1005 

1033 

1121 

1169 

997 

788 

826 

871 

811 

859 

903 

936 

876 

599 

121 

TOTAL  PROGRAM  COSTS  BY  FISCAL  YEAR  THROUGH  1996 


(MILLIONS  OF  1977  DOLLARS) 


1974  1975  1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1938 

1969 

1990 

1991 

1992 

1993 

1994 

1955 

1996 

OUTSIDE  USERS 

(H0N-HASA,N0t 

-D0D) 

INTERNATIONAL  COMMUNICATIONS 

CCl-1-1 

16 

81 

raa 

77 

SUBTOTAL 

16 

81 

115 

77 

US  DOMESTIC  COMMUNICATION 

CC2-1-1 

11 

49 

74 

58 

25 

7 

7 

16 

8 

15 

32 

12 

6 

15 

5 

3 

17 

31 

11 

CC2-1-2 

25 

51 

3? 

CC2-1-4 

17 

39 

14 

1 

■5 

12 

5 

• 

CC2-I-5 

20 

39 

15 

CC2-1-6 

1 

21 

49 

37 

a 

2 

8 

24 

28 

8 

1 

6 

12 

4 

CC2-1.-7 

2 

20 

4? 

24 

2 

3 

n 

24 

15 

3 

CC2-1-6 

1 

20 

43 

26 

4 

CC2-1-9 

2 

22 

51 

27 

3 

CC2-1-U 

15 

46 

51 

16 

6 

14 

24 

9 

CC2-1-12 

19 

n 

99 

8? 

20 

6 

28 

63 

?(? 

20 

SUBTOTAL 

17 

90 

153 

122 

80 

79 

56 

22 

56 

145 

181 

128 

115 

135 

106 

34 

34 

94 

124 

98 

24 

FOREIGN  COMMUNICATION 

CC3-1-1 

1 

17 

38 

23 

4 

CC  3-1-2 

1 

18 

42 

23 

5 

1 

7 

18 

15 

4 

CC3-I-4 

1 

17 

37 

22 

4 

CC3-1-S 

1 

17 

37 

21 

4 

1 

7 

16 

14 

3 

CC3-1-6 

17 

33 

12 

CC3-1-10 

1 

17 

33 

13 

/ CC3-1-U 

10 

18 

7 

^ CC3-1-12 

1 

14 

26 

10 

•C  CC3-1-13 

1 

17 

37 

22 

4 

***  CC3-1-14 

1 

18 

41 

23 

4 

1 

7 

18 

15 

3 

1 

25 

59 

34 

6 

1 

10 

24 

21 

5 

2 

22 

46 

26 

3 

. 2 

25 

52 

3 

3 

13 

35 

30 

8 

1 

16 

30 

11 

1 

5 

10 

4 

CC3-1-21 

1 

17 

36 

22 

4 

CC3-1-22 

1 

17 

39 

22 

4 

1 

5 

11 

3 

CC3-1-23 

1 

20 

43 

26 

4 

CC3-1-24 

1 

20 

45 

26 

5 

CC3-1-26 

2 

34 

76 

42 

6 

3 

17 

41 

27 

6 

CC3-1-2S 

1 

8 

IS 

6 

CC3-1-30 

31 

52 

19 

1 

7 

12 

5 

6 

13 

5 

CC3-1-32 

1 

19 

37 

15 

1 

6 

13 

4 

1 

6 

13 

4 

CC3-1-33 

1 

15 

30 

11 

CC3-1-35 

1 

27 

62 

37 

14 

17 

6 

CC3-1-36 

1 

18 

40 

24 

9 

3 

CC3-1-37 

1 

26 

62 

45 

31 

29 

23 

5 

CC3-1-38 

1 

17 

38 

22 

4 

1 

5 

13 

9 

11 

3 

CC3-1-39 

1 

27 

64 

46 

22 

5 

2 

10 

26 

31 

22 

7 

CC3-1-4C 

1 

19 

36 

13 

1 

6 

12 

5 

1 

5 

12 

4 

2 

6 

13 

3 

SUBTOTAL  30  135  jTbO  3ll 295  308  209  187  IH  155  219  159  99  130  173  135 — 109  149  "HV~ ' 30 


TOTAL  PROGRAM  COSTS  BY  FISCAL  YEAR  THROUGH  1996 


(MILLIONS  OF  1977  DOLLARS) 


1979  1975  1976 

1977  1973 

1979 

I960 

1901 

1902 

1933 

1909 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1999 

1995  1996 

OTHER  USERS  (CONTINUED) 

ENVIRONMENTAL  MONITOR 1NG-US 

DOMESTIC  AND  FOREIGN 

COl-1-1 

10 

95 

51 

?6 

22 

18 

?? 

0 

COl-1-2 

32 

,71 

' 91 

7 

COl-2-1 

13 

60 

63 

21 

19 

30 

10 

SUBTOTAL 

32 

71 

91 

7 

13 

60 

68 

21 

10 

95 

51 

90 

52 

28 

22 

8 

EARTH  AND  OCEAN  MONITORING 

C02-1-1 

16 

99 

137 

75 

12 

39 

09 

61 

13 

SUBTOTAL 

16 

99 

137 

75 

12 

39 

89 

61 

13 

EARTH  RCSQURCES-US  DOMESTIC 

AND 

FOREIGN 

C03-1-1 

23 

59 

36. 

2.L 

30 

92. 

_ 95 

96. 

52.. 

63 

67 

99 

13 

C03-2-1 

25 

59 

19 

9 

IS 

6 

C03-2-2 

26 

53 

19 

9 

18 

6 

C03-2-3 

12 

26 

- 0 

SUOTOTAL 

60 

mm 

63_ 

2J_ 

■era 

9$_ 

71 

99 

7L 

72 

65 

55 

13 

WEATHER 

- ' "IT  ' 

coA-i-a 

25 

61  , 97 

39 

33 

33 

39 

33 

26 

10 

C09-1-3 

j 

10 

99 

50 

38 

30 

30 

30 

31 

22 

6 

C09-2-2 

I 

1 

22 

93 

17 

1 

7 

19 

6 

1 

7 

19 

5 

? 

7 

15 

5 

SUBTOTAL 

25 

61  ' 97 

35 

55 

76 

51 

99 

77 

76 

99 

31 

37 

99 

36 

32 

29 

21 

5 

US  DOMESTIC 

CPl-1-1 

19 

93 

31 

20 

21 

21 

20 

21 

T 5 

3 

SUBTOTAL 

19 

9 3 

31 

20 

21 

20 

21 

20 

21 

15 

3 

FOREIGN 

y CP2-1-3 

17 

39 

13 

■V  CP2-1-5 

16 

32 

12 

9 

9 

2 

9 

8 

9 

^ CP2-1-6 

15 

31 

11 

5 

10 

3 

5 

9 

3 

9 

10 

$ 

C P <£  — 7 

6 

19 

36 

17 

17 

12 

18 

10 

18 

12 

18 

11 

18 

11 

18 

ii 

12 

3 

| CP2"1-S 

6 

22 

90 

29 

12 

19 

3 

6 

19 

21 

17 

3 

7 

15 

22 

17 

3 

_.Xl  CP2-1-19 

13 

25 

B1 

„ 

CP2-1-1S 

5 

17 

SUBTOTAL 

92 

116 

198 

57 

36 

29 

36 

29 

32 

26 

93 

37 

29 

6 

USERS  TOTAL 

OUTSIDE  92  197  990  719  713  507  606  599  999  960  995  560  619 503  523  9li  367  379  360  £36  59 


ALL  PROGRAMS 
TOTAL 


92  279  1017  2025  2933  2296  2270  2292  2377  2350  2060  1961  2106  2109  2110  1900 1963  2029  1907  1389  39T 


TOTAL  ELEC  PUR  C KM)  BY  FISCAL  YEAR  THROUGH  1996 


1974  1975  1976  1977  197S  1979  1980  1981  1932  1983  1984  1985  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996 


NASA  MISSIONS 


IHTERGOVERHHENT  LINKS 
NCl-1-1 
NCI-1-2 

MCI -1-3 

NCI -1-4 
SUBTOTAL 

GOVERNMENT  TO  PEOPLE  LINKS 

NC2=1=1 

NC2-1-Z 

SUBTOTAL 

PEOPLE  TO  PEOPLE  LINKS 

un-'-i : 

NC3-1-2 

NC3-1-3 

SUBTOTAL 

TNTgARnUPPUMPNT  I TMKS 

NC4-1-1 

NC4-1-2 

HC4-2-1 




SUBTOTAL 

EMTCRTAINMENT/COMMERCIAL  LINKS 
NC5-1-1 

NC5.=l-2 

SUBTOTAL 

PLANETARY 


*«•» 

T 

~k* 

V! 


HU-1-1 

NL1-1-3 

NL1-1-4 

NL1-1-5 

HL1.-1-6- 

HL1-1-7 

NL1-1-8 

Hll-1-9 

ULLJuIfi- 

NL1-1-11 


NU-1-12 
' SUBTOTAL 
LUNAR 


2 


2 


2 


2 


2 2 


-10 


10 


S- 

s 


10 


10 


2 


2 

3- 

2 3 


4- 

1 


■1- 

1 


1, 

50 

50  1 


1-0 

IQ 

25 

100 

10 

25 

110 

25 

25 


-10- 


100 

10  100 


5 


5 


15 

-5 

S 15 


■S- 

5 


10 

10 


10  10 
40  10  40  10 


10 

-40- 

50 


J 

1 

1 

2 


1 


1 


1 


4 


1 


2 1 


-1  - 

1 

2 

13  2 11 


NL2-1-1 

SUBTOTAL 


1 

1 


TOTAL  ELEC  PWR  (KW)  BY  FISCAL  YEAR  THROUGH  1996 


1976  1975  1976 

1977  197B  1979  i960 

1901 

1902 

1983 

1986 

1985 

1906 

1987 

1900 

1909 

1990 

1991 

1992 

1993 

1996 

1995 

1996 

NASA  (CONTINUED) 

EARTH  RESOURCES  MONITORING 
NOl-1-1 
NOl-1-2 

Nm-i-T 

1 

2 

1 

] 

1 

1 

1 

1 

2 

2 

1 

1 

1 

NOl-1-6 

NOl-1-5 

NOl-1-6 

UQl=Xr2 

1 

1 

1 

M01-1-8 

NOl-2-1 

SUBTOTAL 

— ENVIR QtttlENIA L . MONITORING 

1 

2 

2 

1 

1 

2 

3 

2 

1 

2 

3 

1 

3 

1 

1 

6 

1 

N02-1-1 

N02-1-2 

N02-1-3 

H02-1-6 

1 

3 

2 

2 

1 

1 

2 

N02-1-5 

N02-2-1 

N02-2-2 

SUBTOTAL 

1_ 

3- 

....  . ? . 

2 

1 

2-  

ASTROPHYSICS 
NP1-1-1 
NP1-1-2 
HP1--1-3 

3 

2 

2 

3 

1 

3 

2 

NP1-1-6A 
NP1-1-6B 
^ NP1-1-5 

^ 

1 

1 

1 

3L 

1 

1 

• 

NPl-2-3 

NP1-2-6 

SUBTOTAL 

_S0LAR  TERRESTRIAL 

3 

2 

2 

3 

6 

6 

6 

6 

5 

1 

NP2-1-1 

NP2-1-2 

NP2-1-3 

NP2-1-6 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

i 

NP2-1-5 

NP2-2-1 

NP2-2-2 

NP2-2-3 

3 

NPZ-Z-4 

SUBTOTAL 

1 

1 

* 

1 

1 

2 

1 

1 

2 

1 

5 

2 

1 

2 

1 

2 

i 

TOTAL  ELEC  PHR  (KH)  BY  FISCAL  YEAR  THROUGH  1996 


SUBTOTAL 

SPACE  PROCESSING-SPACE  STATION 
NS1-2-1 

— _SlJQIQIAj 

SPACE  INDUSTRIALIZATION 
NS2-1-1 
NS2-1-2 

--HS 2=1-3 

NS2-1-4 

US2-1-5 

SUBTOTAL 


^ NS3-1-1 
^ NS3-I-2 
>;  NS3-I-3 


10  10 


Jsj  HS3-1-5 
•vft  H33-1-6 
SUBTOTAL 


10  10 


NS4-1-1 
N34-1-2 
MSA-1- 3 
H54-I-4 
SUBTOTAL 
TOTAL 
NASA 


jQflooaoQQoasQaoaaoQoksooQ- 

30000  300001500030000,45000 


30  10  46  28  15  297  34  36  2010  137  51  1643003830097150293007345104 


TOTAL  ELEC  PWR  (KM)  BY  FISCAL  TEAR  THROUGH  1996 


1974  197S  1976  1977  1978  1979  1900  1901  1902  1903  1904  1905  1906  1907  1908  1909  1990  1991  1992  1993  1994  1995  1996 
OUTSIDE  USERS  (HON-NASA,NON-DOD ) 


INTERNATIONAL  COMMUNICATIONS 
CCl-1-1 
CCI-1-2 

CQl^JLJ 

SUBTOTAL 

US  DOMESTIC  COMMUNICATION 
CC2-1-1 

CCP-.1-?  

CC2-1-J 

CC2-1-4 

CC2-1-5 

CC2-1-6 

CC2-I-7 

CC2-1-6 

CC2-1-9 


rr?-i-To 

CC2-1-11 

CC2-1-12 

CC2-1-13 


SUBTOTAL 

FOREIGN  COMMUNICATION 
CC3-1-1 

Uubzl-Z 

<CC3-l-4 
CC3-1-5 
^ CC3-1-6 

JLO=I=Z 


ttt 


CC3-1-8 

CC3-1-9 

CC3-1-19 

CC3-1-11 


CC3-1-12 

CC3-1-13 

CC3-1-14 


CC3-1-16 

CC3-1-17 

CC3-1-13 

CC3-1-20 

CC5-1-2I 

CC3-1-22 


CC3-1-23 


CC3-1-24 
CC3-I-26 
CC3-1-28 
CC3-1-30 
CC3-1-32 
CC3-1-33 
CC 3-1-35 


A ■ 


l 

Z. 


1 


1 1 

1 ' 


1 


1 


-4 ~A 

4 4 

2 


l 


1 


1 


■3 2 S A 

3 2 2 4 


1 


2 


2 


3 2 2 


-1 — Z 


1 


X 


J. 


1 


X 


2 


1 ' 


1 


1 


2 


TOTAL  ELEC  PWR  (KW)  BY  FISCAL  YEAR  THROUGH  1996 


1974  1975  1976  1977  1978  1979  1980  1981  1962  1983  1984  1985  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996 
OTHER  USERS. (CONTINUED) 


FOREIGN  COMMUNICATION  (COHT.) 

CC3-1-36  1 

CC3-1-37  1 II 


• i UKictaiMftiati 


SUBTOTAL 

EARTH  AND  OCEAN  MONITORING 
C02-1-1 


■JillMVlIV 


EARTH  RESOURCES-US  DOMESTIC  AND  FOREIGN 
C03-1-1 
CQ3-1-2 

rnT-i -3 


C03-1-4 
C03-2-1 
C03-2-2 


TOTAL  ELEC  PHR  IKK)  BY  TISCAL  YEAR  THROUGH  1996 


1976  1975  1976  1977  1978  1979  1980  1981  1982  1963  1986  1985  1986  1907  1988  1969  1990  1991  1992  1993  1996  1995  1996 
OTHER  USERS  ( CONTINUED ) 


HfCfl&GM 


CS3-2-6 

CS3-2-5 

SUBTOTAL 


USERS  TOTAL 
OUTSIDE 


11  10  11  25  15  28  19  31  27  26  32  38  39  65  30  31  31 


till 

53  61  68  87  57  607  151  137  2288  289  209  6333021930267156163021065750 


7/A 


TOTAL  SOL  ARRAY  LBS  BY  FISCAL  YEAR  THROUGH  1996 


( HUNDREDS  OF  LBS) 


1979  1975  1976  1977  1976  1979  I960  1901  1962  1983  1989  1905  1906  1987  1908  1909  1990  1991  1992  1993  1999  1995  1996 


NASA  MISSIONS 


INTERGOVERNMENT  LINKS 
NCl-1-1 


NCI-1-2 

NCI-1-3 

HC1-1-9 

SUBTOTAL 


GOVERNMENT  TO  PEOPLE  LINKS 
NC2-1-1 
NC2-1-2 
SUBTOTAL 


PEOPLE  TO  PEOPLE  LINKS 
NC3-1-1 
NC3-1-2 

NC3-1-3 

SUBTOTAL 
INTRAGOVERNNENT  LINKS 
NC9-1-1 
NC9-1-2 


NC9-2-1 

NC9-2-2 

SUBTOTAL 

ENTERTAIHNENT/COMMERCIAL  LINKS 


NC5-1-1 

NC5-1-2 

SUBTOTAL 

PLANETARY 


NLl-l-l 
NL1-1-2 
NL1-1-3 
NL1-1-4 


, NL1-1-5 

NL1-1-6 
NL1-1-7 
NL1-1-8 


NL1-1-9 
NL1-1-10 
NL1-1-11 
NL1-1-12 
SUB  IOTA L 
LUNAR 

NL2-1-1 

SUBTOTAL 


23 

6 23 


2 1 


[111 


TOTAL  SOL  ARRAY  LBS  BY  FISCAL  YEAR  THPOUGH  1996 


(HUNDREDS  OF  LBS] 


1974  1975  1976  1977  197S  1979  1930  1981  1982  1983  1984  1985  1986  198?  1980  1939  1990  1991  1992  1993  1994  1995  1996 

NASA  ( CONTINUED  f 


EARTH  RESOURCES  MONITORING 

NOl-l-l 

N01-1-2 

N01-1-3 

NQ1-1-4 

HOI -1-5 

N01-1-6 

N01-1-7 

N01-1-8 

N01-2-1 

SUBTOTAL 

ENVIRONMENTAL  monitoring 
N02-1-I 

HOg-1-2 

NQg-1-3 

H02-1-4 

N02-1-5 

Hoa-g-i __ 

HOg-g-g 

SUBTOTAL 

ASTROPHYSICS 

NP1-1-1 

<NPl-l-g 
NP1-1-3 
^ HP1-1-4A 

^ NP1-1-4B 

_j  _____  • 

NP1-1-6 
«jk,  NP1-1-7 

«N.  NP1-1-8 

NPl-g-1 

NP1-2-2 

NP1-2-3 

NRl-g-4 

SUBTOTAL 

SOLAR  TERRESTRIAL 
NPg-1-1 
NPg-l-g 
' NP2-1-3 

NP2-I-4 
NPg-1-5 

NPg-2-1  

NPg-2-3 

NP2-2-4 

SUBTOTAL 


1 


1 


1 


1 


X 


1 


1 


I 

1 


1 2 


1 


1 


12  12  1 


1 


2 


1 


1 


1 


1 1 

1 


1 


1 2 


2 


1 11  2 


1 1 


1 


2 


i 

1 


1 


1 


1 


1 


2 


1 


1 


1 


22122211131  g 


1 


1 


1 


1 


1111 
1 1 
g 


1 1 
1 


1 1 
1 


1 1 
1 1 


111 


2 ,112  2 2 19 


3 


12  13  2 


S-//A 


SUBTOTAL 

ORBITAL  OPERATIONS 
NS3-1-1 
HS3-1-2 


H53-1-3 
HS3-1-4 
US 3-1 -B 
- NS3-1-6 


» SUBTOTAL 
SATELLITE  POWER 
HS4-1-1 

N54-1-2 


LiSA-1-3 

NS4-1-4 

SUBTOTAL 

TOTAL 

NASA 


£2  229  43 


2140  2140  1070  2140  3210 
2140  2140  1070  2140  3210 


SO  2162  2175  1086  2168  3236 


7S-IIIK  ? 


TOTAL  ELECT  PNR  LBS  BY  FISCAL  YEAR  THROUGH  1996 


(HUNDREDS  OF  LBS) 


1974  1975  1976  1977  1978  1979  1980  1981  1982  1983  1984  1985  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996 


NASA  MISSIONS 


INTERGOVERNMENT  LINKS 
NCl-1-1 


NCI-1-2 

NCI-1-3 

NCI-1-4 

SUBTOTAL 


GOVERNMENT  TO  PEOPLE  LINKS 
HC2-1-1 
NC2-1-2 
SUBTOTAL 


INTRAGOVERNMENT  LINKS 
NC4-1-1 

NC4-1-2 

NC4-2-1 

NC4-2-2 

SUBTOTAL 

ENTERTAINMENT/COMMERCIAL  LINKS 


NC5-1-1 

NC5-1-2 

SUBTOTAL 

ANETARY 

NL1-1-1 
NL1-1-2 
NL1-1-3 
NL1-1-4 
NL1-1-5 
NL1-1-6 
HLl-1-7 

NL1-1-8 

NL1-1-9 

NL1-1-10 

NL1-1-11 

NL1-1-12 


SUBTOTAL 

LUNAR 

NL2-1-1 

SUBTOTAL 


13  6 8 8 13  8 


11  11  11 
20  20 

11  20  11  20  11 


8 

13  8 


2 17 


3 10 


9 5 7 


TOTAL  ELECT  PWR  LBS  BY  FISCAL  YEA 


iOUGII  1996 


(HUNDREDS  OF  LBS) 


1974  1975  1976 

1977  1978  1979  1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

NASA  (CONTINUED) 

EARTH  RESOURCES  MONITORING 

HOl-1-1 

3 

?, 

3 

2 

3 

3 

N01-1-2 

2 

2 

3 

2 

2 

2 

N01-1-3 

N01-1-4 

4 

2 

3 

4 

3 

N01-1-5 

1 

N01-1-6 

4 

N01-1-7 

1101-1-8 

H01-2-1 

4 

2 

4 

2 

4 

2 

4 

SUBTOTAL 

3 

8 

2 

2 

6 

9 

3 

6 

4 

6 

4 

5 

2 

9 

3 

ENVIRONMENTAL  MONITORING 

N02-1-1 

M02-1-2 

6 

3 

4 

5 

4 

N02-1-3 

N02-1-4 

N02-1-5 

N02-2-I 

2 

2 

5 

4 

5 

4 

N02-2-2 

SUBTOTAL 

2 

6 

5 

4 

S 

7 

5 

4 

4 

ASTROPHYSICS 

NP1-1-1 

11 

11 

11 

HP1-1-2 

11 

10 

11 

10 

NP1-1-3 

11 

10 

11 

10 

NP1-1-4A 

3 

2 

> NP1-1-4B 

3 

2 

f NP1-I-5 

1 

2 

1 

NP1-1-6 
NP1-1-7 
>»,(  NPl-l-fi 

1 

1 

2 

2 

4 

MP1-2-1 

NP1-2-2 

NP1-2-3 

HP1-2-4 


SUBTOTAL 

SOLAR  TERRESTRIAL 

1 

12 

13 

10 

11 

15 

23 

2 

3 

11 

15 

2 

21 

2 

NP2-1-1 

NP2-1-2 

2 

2 

3 

2 

2 

2 

3 

2 

NJ>2-l-3 

2 

1 . 

2 

1 

2 

2 

1 

3 

4 

3 

3 

3 

3 

4 

3 

3 

3 

3 

NP2-1-4 

NP2-1-5 

NP2-2-1 

2 

2 

1 

2 

2 

2 

2 

3 

4 

3 

4 

4 

17 

3 

4 

3 

4 

4 

3 

NP2-2-2 

NP2-2-3 

NP2-2-4 

SUBTOTAL 

4 

3 

3 

3 

8 

4 

6 

6 

10 

6 

9 

24 

8 

8 

9 

7 

9 

6 

€-11 1 A 


TOTAL  ELECT  PWR  LBS  BY  FISCAL  YEAR  THROUGH  1996 


(HUNDREDS  OF  LBS) 


1974  1975  1976  1977  1976  1979  1980  1981  1982  1983  1984  1985  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996 


NASA  (CONTINUED) 


LIFE  SCIENCES 

NP3-1-1 

NP3-1-2 

NP3-2-1 

NP3-2-2 

NP3-2-3 

NP3-2-4 

HP3-3-1 

SUBTOTAL 

SPACE  PROCESSING-SPACE  STATION 
NS1-2-1 
SUBTOTAL 

SPACE  INDUSTRIALIZATION 

N52-1-1 

NS2-1-Z  ‘ 

NS2-1-3 

NS2-1-4 

NS2-1-5 

SUBTOTAL  1 

ORBITAL  OPERATIONS 
NS3-1-1 
NS3-1-2 
NS3-1-3 
NS3-1-4 
NS3-1-5 

k NS3-I-6 

^ SUBTOTAL 
SATELLITE  POWER 
HS4-1-1 
NS4-1-2 
NS4-1-3 
NS4-1-4 
SUBTOTAL 
TOTAL 

RSsT  ~ 


3 3 3 6 3 9 


16  11 


11  11 


II  11 


4280  4280  2140  4280  6420 
4280  4280  2140  4280  6420 

~93  89  105"  4341  4367  2204  4357  6463 


TOTAL  ELECT  PMR  LBS  BY  FISCAL  YEAR  THROUGH  1996 


(HUHDREDS  OF  LBS) 


1974  1975  1976 

1977  197S  1979 

1980 

1981 

1982 

1963 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

OUTSIDE  USERS  ( NON-NASA  »NON-DOD ) 

INTERNATIONAL 

COMMUNICATIONS 

CCl-1-1 

6 

17 

CC1-1-2 

CC1-1-3 

17 

17 

17 

12 

14 

14 

13 

7 

7 

14 

SUBTOTAL 

6 

17 

17 

17 

17 

12 

14 

14 

13 

7 

7 

14 

US  DOMESTIC  COMMUHICATTOH 

CC2-1-1 

7 

7 

4 

4 

7 

3 

6 

CC2-1-Z 

CC2-1-3 

5 

14 

7 

7 

13 

7 

7 

CC2-1-4 

2 

3 

CC2-1-5 

CC2-1-6 

CC2-I-7 

3 

3 

7 

5 

2 

3 

7 

5 

2 

3 

CC2-1-8 

3 

3 

CC2-1-9 

6 

2 

CC2-1-10 

14 

7 

7 

13 

14 

7 

CC2-1-11 

CC2-1-12 

< 5 

7 

14 

5 

7 

13 

CC2-1-13 

CC2-1-14 

3 

5 

3 

2 

5 

3 

SUBTOTAL 

2 a 

7 

7 

7 

24 

10 

18 

18 

25 

14 

10 

19 

30 

17 

7 

23 

24 

£3 

FOREIGtl  COMMUNICATION 

CC3-1-1 
CC3-1-2 
CC3-1-4 
•*<*»  CC3-1-5 


3 3 


2 3 


CC3-1-6 
> CC3-1-7 
CC3-1-8 
CC3-1-9 


3 2 


NTS  CC3-I-10 
' CC3-1-11 
CC3-1-12 
CC3-1-13 


CC3-1-14 

CC3-1-16 

CC3-1-17 

CC3-1-18 


3 A 


3 2 

6 3 


3 9 


3 3 

6 6 


CC3-1-2D 

CC3-1-21 

CC3-I-22 

CC3-I-23 


2 3 


3 2 


3 3 


CC3-1-26 

CC3-1-26 

CC3-1-30 


3 <r 


7 3 


CC3-1-33 

CC3-1-35 


A 

3 A 


7 A 
3 


TOTAL  ELECT  PWR  LBS  BY  FISCAL  YEAR  THROUGH  1996 
(HUNDREDS  OF  LBS) 


197A  1975  1976  1977  1978  1979  1980  1981  1982  1983  1986  1985  1986  1987  1988  1989  1990  1991  1992  1993  1996  1995  1996 
OTHER  USERS  (CONTINUED) 


FOREIGN  COMMUNICATION  (CONT. ) 

CC3-1-36 

CC3-1-37  ~ 

CC3-1-38 
CC3-1-39 
CC3-I-60 


SU8T0TAL  q iq  gj  ^7 

ENVIRONMENTAL  MONITORING-US  DOMESTIC  AND  FOREIGN 
COl-I-1 

—S.OI-1-Z  6 3 


COl-1-3 

COl-2-1 

SUBTOTAL 

EARTH  AND  OCEAN  MONITORING 
C02-1-1  ~ 


SUBTOTAL 

EARTH  RESOURCES-US  DOMESTIC  AND  FOREIGN 
C03-1-1 

C03-1-2  ‘ ~ 

C03-1-3 
^ C03-I-6 
C03-2-1 

— | COj.g_g  — 

C03-2-3 
C03-2-6 
V C03-2-5 

C03-2-6  


SUBTOTAL 

WEATHER 

C06-1-2 

C06-1-3 


C06-2-2 

C06-2-A 

C06-2-5 

“SUBTOTAL 


US  DOMESTIC 
CP1-1-1 
SUBTOTAL 

CP2-1-3 

CP2-1-5 

CP2-1-6 

U'T-Y-  7 

CP2-1-8 

CP2-1-16 

CP2-1-15 

CWT-1-16 


SUBTOTAL 


Z Z 


3 

26  16  19 


3 


3 

2 

3 


8 3 10 

3 2 2 


6 

2 1 
1 


12  1 
3 7 2 


l 

3 

6 5 6 

3 

6 17  23 


3 6 

3 6 


3 6 


2 

3 


3 


2 


6,0  10 


3 3 2 

3 

3 

2 

9 5 2 

7 7 7 

7 7 7 


2 

i 


2 g r 

A 6 1 


5 6 

& 1 

13  9 20  15  21  9 26 


3 2 3 

6 6 6 3 

7 

7 6 9 6 6 

1A  6 7 16  29  29" 

1A  B 7 16  29  29 

6 6 10  10  9 

6 3 

6 6 

A A 


A 

5 

aT 


29 

29 


7 

7 


TOTAL  ELECT  PWR  LBS  BY  FISCAL  YEAR  THROUGH  1996 


(HUNDREDS  OF  LBS) 


1979  1975  1976 

1977  1978  1979  1980  1981  1982  1983  1989  1985 

1986 

1987 

1988 

1989  1990 

1991 

1992 

1993  1999  1995  1996 

OTHER  USERS  (CONTINUED) 

DISASTER  WARNING 

CSl-1-1 

12 

12 

13 

12 

SUBTOTAL 

TRAFFIC  MANAGEMENT 

12 

12 

13 

12 

CS2-1-1 

6 

3 

CS2-1-2 

7 

3 

CS2-1-3 

3 

z 

SUBTOTAL 

3 

2 

6 

3 

7 

6 

2 

SPACE  M 4NUF ACTUR ING-US  DOMESTIC 

AND  FOREIGN 

CS3-1-1 
rsi- i -p 

CS3-1-3 

CS3-1-9 

CS3-2-1 

CS3-2-2 

CS3-2-3 

CS3-2-9 

CS3-2-5 


SUBTOTAL 

USERS  TOTAL 

OUTSIDE 

9 

25 

96 

60 

36 

81 

60 

80 

56 

96 

93 

72 

91 

111 

109 

116 

79 

90 

83 

ALL  PROGRAMS 
TOTAL 

9 

29 

75 

91 

97 

137 

99 

208 

126 

179 

589 

165 

180 

216 

9995 

9983 

2278 

9997 

6596 

< 


TOTAL  SOLAR  ARRAY  $ BT  FISCAL  YEAR  THROUGH  1996 
(MIL LIOHS  OF  1977  DOLLARS) 


SMttfA 


TOTAL  SOLAR  ARRAY  $ BY  FISCAL  YEAR  THROUGH  1996 


t MILLIONS  OF  1977  DOLLARS) 


MP1-1-2 
NP1-1-3 
NP1-1-4A 
NP1-1-4B 


HP! -1-5 
NP1-1-6 
NP1-1-7 
NP1-1-8 


NP1-2-1 

UP1-2-2 

NP1-2-3 

NP1-2-4 


SUBTOTAL 

SOLAR  TERRESTRIAL 
HP2-1-1 
NP2-1-2 


UP2-1-3 

HP2-1-9 

NP2-1-5 

HP2-2-1 


112 


1 1 
1 


MP2-2-3 

NP2-2-4 

SUBTOTAL 


tW/M 


TOTAL  SOLAR  ARRAY  $ BY  FISCAL  YEAR  THROUGH  1996 


(MILLIONS  Of  1977  DOLLARS) 


SUBTOTAL 

ORBITAL  OPERATIONS 
NS3-1-1  , 

NS3-1-2 


MS3-1-3 
N53-1-4 
NS3-1-5 
- NS3-1-6 


SUBTOTAL 
SATELLITE  POWER 
H 54-1-1 
NS4-1-2 
NS4-1-3 
NS4-1-4 
SUBTOTAL 
TOTAL 


3 ■ S 2 6 6 6 3 


12  1 


12  1 


112  2 3 


112  2 3 


7 4 


9 19  6 

0 26  50  5T  22 

28  82  254  553  571  456  646  646  189 

9 27  32  50  59  50  82  254  553  571  456  646  646  189 


U!f\ 


TOTAL.  ELEC  PWR  COST  BY  FISCAL  YEAR  THROUGH  1996 
( MILLIOIIS  OF  1977  DOLLARS) 


1974  1975  1976  1977  1978  1979  1900  1981  1902  1983  1984  1905  1986  1987  1980  1989  1990  1991  1992  1993  1994  1995  1996 


NASA  MISSIONS 


INTERGOVERNMENT  LINKS 

NCl-1-1 

NCI-1-2 

NCI-1-3 

NCI-1-4 

SUBTOTAL  

GOVERNMENT  TO  PEOPLE  LINKS 
NC2-1-1 
NC2-1-2 

SUBTOTAL  

PEOPLE  TO  PEOPLE  LINKS 
MC3-1-1 
WC3-1-2 

NC3-1-3 

SUBTOTAL 

IHTRAGOVERNHENT  LINKS 
NC4-1-1  ' 

HC4-1-2 

HC4-2-1  ~ 

NC4-2-2 

SUBTOTAL 

ENTERTAINMENT/CONMERCIAL  LINKS 
t ICS-1-1 
NC5-1-2 
SUBTOTAL 
PLANETARY 
NL1-1-1 
NL1-1-2 
NL1-1-3 
NL1-1-4 

* NL1-1-5  

HL1-1-6 
( A NLl-l-7 
\ HLl-1-0 
ML  1-1-9 
NL1-1-10 
NL1-1-11 
NL1-1-12 

SUBTOTAL  

LUNAR 

NL2-1-1 

SUBTOTAL 


10  16 


0 12 
16  17 


10  10 


1 

_2 

4 5 


TOTAL  ELEC  PUR  COST  BY  FISCAL  YEAR  THROUGH  1996 
(MILLIONS  OF  1977  DOLLARS) 


1974  1975  1976  1977  1978  1979  1900  1981  1982  1983  1904  1985 
HASA  (CONTINUED)  ~ — 


EARTH  RESOURCES  MONITORING 

HOI-1-1 

HOI-1-2 

N01-1-3 

N01-1-4 

NOI-I-5 

HOI-1-6 

N01-1-7 

HOI-1-8 

NO l -2-1 

SUBTOTAL 

ENVIRONMENTAL  MONITORING 
N02-1-1 
N02-1-2 
N02-1-3 
N02-1-4 
H02-1-5 
N02-2-1 

N02-2-2  ' 

SUBTOTAL 
ASTROPHYSICS 
NP1-1-1 
NP1-1-2 
t C NP1-1-3 
^ NP1-1-4A 
NP1-1-4B 
I NPl-n 
Js,  NP1-1-6 
NP1-1-7 
NP1-1-8 

NP1-2-1  ' ' 

NP1-2-2 

NP1-2-3 

NP1-2-4 

SUBTOTAL  “ 

SOLAR  TERRESTRIAL 
NP2-1-1 
NP2-1-2 
NP2-1-3 
NP2-1-4 
NP2-1-5 
NP2-2-1 

ilP2  -2-2  ” 

NP2-2-3 

NP2-2-4 

SUBTOTAL 


3 


3 


1 


3 

3 


1 

3 


27644415 

4 8 3 . 2 

1 6 6 4 3 3 3 

15  5 2 

2 3 

~~  ~~  i z 

Z 4 

13  1 1 


1 4 7 13  17  11  11  12 

13  111 

3 2 

132211122 

132211122 


2 6 4 4 3 8 5 5 5 


1966  1987  1908  1909  1990  1991  1992  1993  1994  1995  1996 


1 2 2 2 

1111  1111 

111  11  2 

1 3 1 

1 3 


11  2 111 

2 11  1 

0 9 3 5 3 2 4 3 4 3 


1 1 1 2 


2 2 2 1 2 12 


10  458832631 

11  111111 

~2  3 2 3 2 2 3 2 3 1 1 

23232232311 
2 8 9 2 


5 9 12  16  7 5 7 5 7 2 ’ 2 


TOTAL  ELEC  PWR  COST  BY  FISCAL  YEAR  THROUGH  1996 


(MILLIONS  OF  1977  DOLLARS) 


1974  1975  1976  1977  1970  1979  1900  1901  1902  1903  1904  1905  1986  1907  1980  1909  1990  1991  1992  1993  1994  1995  1996 


NASA  (CONTINUED) 


LIFE  SCIENCES 
NP3-1-1 


NP3-1-2 

NP3-2-1 

NP3-2-2 

MP3-2-3 


NP3-2-4 

NP3-3-1 

SUBTOTAL 

SPACE  PROCESSING-SPACE  STATION 
HS1-2-1 
SUBTOTAL 

SPACE  INDUSTRIALIZATION 

NS2-1-1 

NS2-1-2 

NS2-1-3 

NS2-1-4 

NS2-1-5 

SUBTOTAL 

ORBITAL  OPERATIONS 
HS3-1-1 
NS3-1-2 


-3 

-4 

-5 


11  11 


11  11 


10  19 


15  

57  101  111  41 

51  155  436  914  934  744  1052  1051  300 

72  101  111  92  155  436  914  934  744  1052  1051  308 


24  50 


“72 74  01  132  144  167  177  166  241  507  971  987  706  1096  1074  313 


TOTAL  ELEC  PHI?  COST  BY  FISCAL  YEAR  THROUGH  1996 


(MILLIONS  OF  1977  DOLLARS! 


1974  1975  1976  1977  1976  1979  1980  1981  1982  1983  1989  1985  1986  1987  1980  1989  1990  1991  1992  1993  1994  1995  1996 


OUTSIDE  USERS  < NON-NASA .NON-OOO J 


INTERNATIONAL  COMMUNICATIONS 

CC1-1-I 

CC1-1-2 

CC1-1-3 

SUBTOTAL 

US  DOMESTIC  COMMUNICATION 

CC2-1-1 

CC2-I-2 

CC2-1-3 

CC2-I-4 1 

CC2-1-5 

CC2-1-6 

CC2-1-7 

CCg-I-8 

CC2-1-9 

CC2-1-10 

CC2-1-11 

CC2-I-I2 

CC2-1-13 

CC2-1-14 

SUBTOTAL  2 

FOREIGN  COMMUNICATION 

CC3-1-1 

<CC3-1~2 
CC3-1-4 


TOTAL  ELEC  PWR  COST  BV  FISCAL  YEAR  THROUGH  1996 
( MILLIONS  OF  1977  DOLLARS) 


1974  1975  1976  1977  1970  1979  1960  1901  1902  1983  1984  1985  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996 


FOREIGN  COMMUNICATION  (CONT.) 
CC3-1-36 


CC3-1-37 

CC3-1-38 

CC3-1-39 

CC3-1-40 


SUBTOTAL  1 5 14  31  15" 

ENVIRONMENTAL  M0NIT0RING-U5  DOMESTIC  AND  FOREIGN 
■ C01-l*l 

C01~I-2  g 7 3 


39  39  29  20  10  15  27  17  12  16  20  13 


10  14  15 


COl-1-3 
C01-2-1 
SUBTOTAL 

EARTH  AND  OCEAN  MONITORING 
C02-1-1 

SUBTOTAL 

EARTH  RESOURCES-US  DOMESTIC  AND  FOREIGN 


2 6 4 

1 4 5 

3 10  9 


2 

2 

4 


2 

5 


3 

6 


1 

2 

5 


3 2 
1 

4 4 


TOTAL  ELEC  PKR  COST  BY  FISCAL  YEAR  THROUGH  1996 


(MILLIONS  OF  1977  DOLLARS) 


1974  1975  1976 

1977  1978  1979 

1980 

1981 

1982 

1983 

1984 

1985 

o 

CO 

c- 

H 

1967 

1988 

1989 

1990 

1991 

>-* 

-O 

sO 

ro 

1993 

1994  1995 

1996 

OTHER  USERS  (CONTINUED) 

DISASTER  WARM  NS 
CSl-1-1 

1 

5 

8 

5 

t 

4 

4. 

JL 

SUBTOTAL 

TRAFFIC  MANAGEMENT 
C32-1-X 
C52-1-2 

1 

5 

8 

a 

5 

7 

1 

3 

2 

7 

4 

4 

4 

1 

CS2-1-3 

SUBTOTAL 

SPACE  MANUFACTURING-US  DOMESTIC 
CS3-1-1 

AND  FOREIGN 

1 

1 

3 

3 

a 

4 

1 

8 

3 

2 

7 

1 

5 

2 

z 

CS3-1-2 

CS3-1-3 

CS3-1-4 

CS3-J-1 

• 

► 

CS3-2-2 

CS3-2-3 

C53-2-4 

CS3-2-5  . . ...  ...  ...  . ...  — 

SUBTOTAL 

USERS  TOTAL 

OUTSIDE  4 

18  37  73 

80 

80 

84 

86 

74 

74 

62 

85 

71 

72 

81 

74 

77 

64 

56  40 

12 

ALL  PROGRAMS 

TOTAL  4 

21  61  131 

346 

152 

158 

167 

206 

218 

249 

262 

237 

313 

588 

1045  1064 

850 

1152  1114 

325 

< 

4 

_& 

fee - 

TOTAL  PROGRAM  COSTS  BY  FISCAL  YEAR  THROUGH  1996 
(MILLIONS  OF  1977  DOLLARS) 


1974  197S  1976  1977  1973  1979  1980  1931  1982  1933  1964  1985  1906  1967  1988  1989  1990  1991  1992  1993  1994  1995  1996 


NASA  MISSIONS 

INTERGOVERNMENT  LINKS 
NCI- 1-1 

6 

66 

141 

51 

6 

25 

49 

17 

6 

24 

49 

18 

NCI-1-2 

18 

58 

93 

94 

35 

6 

31 

63 

22 

6 

31 " 

63 

22 

1 1 ' 

HC 1-1—3 

23 

74 

114 

111 

39 

6 

34 

70 

24 

6 

34 

69 

24 

NCI-1-4 

28 

88 

137 

132 

49 

6 

40 

82 

29 

SUBTOTAL 

6 

84 

222 

218 

208 

180 

152 

192 

3 86 

146 

98 

54 

95 

137 

91 

24 

GOVERNMENT  TO  PEOPLE  LINKS 

NC2-1-1 

17 

52 

54 

• 16 

6 

12 

22 

7 

6 

11 

22 

7 

NC2-1-2 

38 

120 

195 

199 

73 

SUBTOTAL 

17 

52 

54 

16 

6 

12 

60 

127 

201 

210 

95 

7 

PEOPLE  TO  PEOPLE  LINKS 

NC3-1-1 

36 

112 

174 

169 

62 

t 

6 

51 

106 

37 

6 

49 

106 

37 

6 

51 

105 

37 

NC3-1-2 

41 

129 

203 

201 

73 

6 

61 

126 

45 

NC3-1-3 

48 

152 

245 

248 

91 

6 

76 

160 

57 

SUBTOTAL 

36 

112 

174 

169 

62 

( 

S 

92 

235 

288 

359 

367 

360 

189 

132 

102 

181 

197 

57 

INTRAGOVERNMENT  LINKS 

NC4-1-1 

28 

88 

137 

132 

49 

6 

40 

82 

29 

6 

40 

83 

29 

NC4-1-2 

33 

107 

166 

164 

59 

6 

49 

102 

36 

6 

49 

103 

36 

NC4-2-1 

6 

67 

142 

51 

6 

25 

50 

17 

6 

25 

50 

18 

NC4-2-2 

28 

88 

137 

132 

49 

6 

40 

82 

29 

6 

40 

83 

29 

, SUBTOTAL 

6 

95 

230 

216 

220 

219 

239 

221 

195 

155 

145 

160 

137 

82 

114 

134 

161 

119 

29 

ENTERTAINMENT/COMMERCIAL  LINKS  . 

NC5-1-1 

29 

94 

144 

139 

50 

6 

41 

86 

36 

41 

91 

72 

65 

36 

41 

86 

30 

NC5-1-2 

39 

121 

189 

191 

121 

115 

40 

6 

54 

115 

40 

SUBTOTAL 

29 

94 

144 

139 

50 

6 

30 

207 

225 

232 

212 

187 

125 

42 

95 

201 

70 

PLANETARY 

NL1-1-1 

9 

51 

57 

16 

19 

31 

9 

NL1-1-2 

10 

54 

62 

17 

20 

32 

10 

NLl-l-3 

1 

26 

50 

15 

1 

15 

21 

6 

NL1-1-4 

6 

23 

41 

24 

5 

6 

15 

23 

18 

5 

NLl-l-S 

12 

38 

73 

24 

6 

12 

21 

6 

Oi  NL1-1-6 

16 

77 

87 

25 

NL1-1-7 

10 

54 

61 

18 

19 

33 

9 

‘s'«.  NLl-l-S 

1 

* 

32 

63 

22 

NLl-l-9 

7 

24 

46 

16 

NL1-1-10 

7 

29 

57 

19 

NL1-1-11 

20 

34 

10 

NL1-1-I 2 

_ 

17 

51 

97 

99 

34 

* 

SUBTOTAL  6 45  144  255  247  193  185  183  199  171  107  69  HT  78  20" 


LUNAR 

NL2-1-1  25  41  14 

SUBTOTAL  25  41  14 


TOTAL  PROGRAM  COSTS  BY  FISCAL  YEAR  THROUGH  1996 
(MILLIONS  OF  1977  DOLLARS) 


1974  1975  1976  1977  1976  1979  1980  1961  1982  1983  1984  1985  1986  1987  1988  1989  1990  1991  1992  1993  1994  1995  1996 
NASA  (CONTINUED)  — — — — 


EARTH  RESOURCES  MONITORING 


NOl-1-1 

11 

48 

52 

-_i.fr. 

1SL 

2? 

7 

n 

20 

8 

10 

21 

8 

10 

21 

7 

10 

22 

7 

NOl-1-2 

NOl-1-3 

N01-1-4 

NOl-1-5 

21 

17 

44 

52 

22 

57 

fr 

13 

23 

18 

12 

11 

15 

39 

24 

12 

26 

14 

8 

11 

15 

13 

13 

11 

26 

12 

15 

ii 

14 

13 

27 

5 

8 

NOl-1-6 

N01-1-7 

N01-1-8 

HOl-2-1 

17 

57 

62 

19 

17 

58 

63 

20 

6 

6 

18 

17 

34 

30 

11 

10 

6 

6 

9 

16 

14 

30 

4 

10 

6 

6 

9 

17 

14 

30 

4 

10 

9 

22 

14 

10 

9 

in 

9 

in 

9 

9 

9 

10 

9 

10 

9 

7 

1 

SUBTOTAL 

ENVIRONMENTAL  MONITORING 

11 

82 

176 

163 

63 

76 

136 

157 

136 

123 

94 

86 

77 

73 

72 

73 

93 

52 

8 

N02-1-1 

N02-1-2 

14 

62 

70 

9 

23 

41 

44 

14 

9 

18 

7 

9 

17 

7 

9 

18 

7 

N02-1-3 

25 

54 

20 

N02-1-4 

N02-1-5 

N02-2-1 

6 

1 

8 

1 

26 

1 

17 

2 

16 

1 

47 

2 

52 

1 

22 

2 

13 

1 

24 

2 

14 

1 

13 

2 

24 

1 

14 

2 

14 

1 

24 

1 

8 

N02-2-2 

SUBTOTAL 

ASTROPHYSICS 

39 

116 

1 

107 

1 

74 

1 

72 

2 

35 

1 

27 

2 

69 

1 

61 

2 

26 

1 

24 

2 

45 

1 

23 

2 

17 

1 

35 

2 

36 

1 

23 

1 

26 

8 

NP1-1-1 

. 35 

74 

27 

14 

26 

9 

13 

26 

9 

NP1-1-2 

NP1-1-3 

HP1-1-4A 

NP1-1-4B 

10 

45 

48 

25 

10 

21 

45 

6 

17 

47 

17 

20 

25 

31 

7 

' 20 
10 
6 

7 

15 

10 

29 

21 

10 

6 

9 

7 

19 

9 

7 

13 

' 9 
4 
6 

21 

8 

7 

11 

4 

1 NP1-1-5 

ll  NP1-1-6 
1 NP1-1-7 
pd  NPi-i-a 

1 

8 

17 

8 

23 

5 

49 

2 

17 

15 

32 

7 

17 

16 

10 

5 

9 

9 

29 

3 

61 

22 

NPl-2-1 

NP1-2-2 

HP1-2-3 

HP1-2-4 

2 

1 

1 

4 

3 

1 

4 

3 

1 

5 

3 

2 

4 

3 

1 

5 

3 

2 

1 

4 

3 

1 

2 

5 

3 

2 

4 

3 

1 

5 

3 

2 

4 

3 

1 

5 

3 

2 

4 

3 

1 

5 

3 

2 

4 

3 

1 

• 

3 

2 

1 

SUBTOTAL 

SOLAR  TERRESTRIAL 

1 

8 

27 

57 

119 

168 

126 

104 

140 

112 

56 

56 

94 

107 

52 

40 

65 

35 

10 

NP2-1-1 

NP2-1-2 

15 

3 

29 

18 

15 

14 

9 

7 

8 

8 

9 

7 

8 

8 

9 

7 

8 

3 

NP2-1-3 

NP2-1-4 

NP2-1-S 

NP2-2-1 

12 

10 

23 

24 

21 

20 

16 

15 

15 

12 

10 

8 

12 

7 

1 

14 

8 

1 

17 

12 

1 

20 

12 

2 

18 

13 

13 

1 

19 

12 

63 

2 

19 
13 
■ 68 
1 

19 

12 

21 

2 

18 

13 

1 

19 

12 

2 

19 

13 

1 

17 

12 

1 

11 

9 

3 

2 

NP2-2-3 

NP2-2-4 

SUBTOTAL 

22 

47 

41 

31 

4 

49 

11 

76 

1 

2 

17 

69 

3 

4 

18 

57 

3 

4 

18 

62 

3 

5 

18 

68 

3 

4 

18 

78 

3 

5 

18 

131 

3 

4 

18 

133 

3 

5 

18 

88 

3 

4 
18 
65 

3 

5 

16 

68 

3 

4 

18 

65 

2 

3 

16 

61 

11 

34 

2 

7 

TOTAL  PROGRAM  COSTS  BY  FISCAL  YEAR  THROUGH  1996 


(MILLIOHS  OF  1977  DOLLARS) 


1974  1975  1976 

1977 

1970 

1979 

1900 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

NASA  (CONTINUED) 

LIFE  SCIENCES 

NP3-1-1 

16 

76 

99 

n 

99 

61 

12 

. 

NP3-1-2 

14 

41 

80 

92 

34 

NP3-2-1 

1 

3 

3 

3 

3 

2 

HP3-2-2 

1 

£ 

1 

2 

1 

1 

NP3-2-3 

1 

1 

1 

? 

1 

) 

NP3-2-4 

NP3-3-1 

1 

24 

113 

127 

40 

SUBTOTAL 

14 

42 

99 

173 

138 

102 

128 

178 

139 

40 

SPACE  FROCESSING-SPACE  STATION 

HS1-2-1 

24 

113 

127 

40 

SUBTOTAL 

24 

113 

127 

40 

SPACE  INDUSTRIALIZATION 

HS2-1-1 

■771 

■371 

tvm 

1396 

■3*1 

NS2-1-6 

6 

13 

15 

15 

15 

15 

15 

15 

15 

15 

15 

9 

2 

HS2-1-3 

165 

495 

963 

1072 

301 

NS2-1-4 

NS2-1-S 

39 

L3_ 

4 

16 

35 

39 

39 

39 

39 

39 

38 

24 

4 

SUBTOTAL 

200 

600 

1102 

1225 

625 

510 

994 

1122 

435 

54 

54 

54 

54 

53 

33 

6 

ORBITAL  OPERATIONS 

^ NS3-1-1 

NS3-1-2 

20 

60 

94 

04 

55 

48 

40 

48 

16 

25 

40 

40 

73 

64 

16 

1 

2 

1 

2 

1 

2 

NS3-1-3 

40 

84 

30 

> NS 3-1 -4 
tv  NS3-1-5 
NS3-1-6 

1 

1 

1 

1 

1 

1 

1 

1 

1 

3 

4 

3 

4 

3 

4 

1 

3 

4 

" W"  SUBTOTAL 

20 

100 

179 

123 

63 

50 

43 

49 

17 

5 

4 

26 

48 

41 

74 

68 

20 

1 

1 

SATELLITE  POWER 

NS4-1-1 

NS4-1-2 

3 

19 

15 

19 

42 

15 

HS4-1-3 

19 

57 

105 

117 

41 

NS4-1-4 

51 

155 

488 

1031 

1038 

841 

1201 

1162 

'327 

SUBTOTAL 

3 

19 

15 

19 

61 

72 

105 

117 

92 

155 

488 

1031 

1038 

041 

1201 

1162 

327 

TOTAL 

NASA 

63 

409 

1040 

1390 

1582 

1819 

2220 

2529 

£141 

2029 

2393 

2589 

£049 

2013 

2366 

2120 

1786 

2077 

1634 

413 

TOTAL  PROGRAM  COSTS  BY  FISCAL  YEAR  THROUGH  1996 


{MILLIONS  OF  1977  DOLLARS) 


197A  1975  1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

198A 

1985 

1986 

1987 

1908 

1989 

1990 

1991 

1992 

1993 

199A 

1995 

1996 

OUTSIDE  USERS  ( NON-NASA, NON 

-DOD  ) 

INTERNATIONAL  COMMUNICATIONS 

16 

115 

77 

CC1-1-2 

29 

77 

121 

09 

120 

119 

mn 

15 

CC1-1-3 

8 A 

131 

117 

86 

51 

35 

55 

6A 

17 

SUBTOTAL 

16 

110 

192 

198 

89 

120 

119 

H 

99 

131 

117 

86 

51 

35 

55 

6 A 

17 

US  DOMESTIC  COMMUNICATION 

mm 

CC2-1-1 

11 

A9 

7A 

58 

25 

7 

7 

16 

8 

15 

32 

12 

8 

15 

5 

3 

17 

31 

11 

CC2-1-2 

25 

51 

32 

CC2-1-3 

2A 

82 

113 

60 

10 

6 

16 

31 

9 

25 

82 

119 

77 

A0 

10 

CC2-1-A  17 

3A 

14 

1 

5 

12 

f? 

CC2-1-5 

20 

39 

15 

CC2-1-6 

1 

21 

A9 

37 

8 

2 

8 

2A 

28 

0 

1 

6 

12 

A 

CC2-1-7 

2 

20 

A3 

2A 

2 

3 

11 

2A 

15 

3 

CC2-1-0 

1 

2J? 

A3 

Ul, 

A 

CC2-1-9 

2 

22 

51 

27 

3 

CC2-1-10 

2A 

80 

115 

73 

38 

9 

13 

A3 

96 

93 

A7 

9 

CC2-1-11 

15 

A6 

51 

16 

6 

1A 

2A 

9 

CC2-1-12 

19 

73 

99 

83 

20 

6 

28 

63 

72 

20  • 

CC2-1-1 3 

1 

19 

38 

13 

CC2-1-1A 

1 

15 

33 

22 

21 

11 

12 

13 

20 

11 

10 

3 

SUBTOTAL  17 

90 

153 

122 

10A 

162 

208 

195 

20A 

258 

27A 

178 

172 

207 

213 

162 

166 

222 

201 

138 

3A 

FOREIGN  COMMUNICATION 

cci'i-i 

1 

17 

38 

23 

A 

S CC 3-1-2 

1 

18 

A2 

23 

5 

1 

7 

18 

15 

A 

N CC3-I-A 

1 

17 

37 

22 

A 

> CC3-1-5 

1 

17 

37 

21 

A 

1 

7 

16 

1A 

3 

V CC3-1-6 

17 

33 

12 

1 CC3-1-7 

1 

17 

36 

21 

5 

6 

16 

13 

3 

1 

6 

15 

13 

3 

0-  CC3-1-B  11 

56 

66 

3 A 

1 CC3-1-9 

17 

53 

60 

18 

6 

15 

27 

10 

6 

1A 

28 

9 

6 

1A 

28 

9 

vK  CC3-1-10 

1 

17 

33 

13 

^ CC3-1-11 

10 

18 

7 

CC3-1-12 

1 

1A 

26 

10 

CC3-1-13 

1 

17 

37 

22 

A 

CC3-1-1A 

1 

10 

A1 

23 

A 

1 

7 

18 

15 

3 

CC3-1-16 

1 

25 

59 

3A 

6 

1 

10 

2A 

21 

5 

CC3-1-17 

2 

22 

A6 

26 

3 

CC3-1-1Q 

2 

25 

52 

30 

3 

3 

13 

35 

30 

8 

CC3-1-20 

1 

16 

30 

11 

1 

5 

10 

A 

CC3-1-21 

1 

17 

36 

22 

A 

CC3-I-22 

1 

17 

39 

22 

A 

1 

5 

11 

3 

CC3-1-23 

1 

20 

A3 

26 

A 

CC3-1-24 

1 

20 

A5 

26 

5 

CC3-1-26 

2 

3A 

76 

A2 

6 

3 

17 

A1 

27 

6 

CC3-1-20 

1 

3 

15 

6 

CC3-1-30 

31 

52 

19 

1 

7 

12 

5 

6 

13 

5 

CC3-1-32  1 I?  37  15  1 6 13  A 1 6 13  A 

CC3-1-33  1 15  30  11 

CC3-1-35  1 27  62  37  1A  17 


6 


TOTAL  PROGRAM  COSTS  BY  FISCAL  YEAR  THROUGH  1996 


(MILLIONS  OF  1977  DOLLARS) 


1974  1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1907 

1988 

1909 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

OTHER  USERS  (CONTINUED) 

FOREIGN  COMMUNICATION  (CONT 
CC3-1-36 

. ) 

1 

_ia_ 

40 

?A 

9 

10 

CC3-1-37 

1 

26 

62 

'45 

31 

29 

23 

5 

CC3-1-38 

1 

17 

38 

22 

4 

1 

5 

13 

V 

11 

3 

CC3-1-39 

1 

27 

64 

46 

22 

5 

2 

10 

26 

31 

22 

7 

CC3-1-40 

1_ 

L2_ 

13 

1_ 

_6 

1 ? 

5 

1 

5 

1? 

4 

2 

6 

13 

3 

SUBTOTAL 

11 

86 

202 

311 

365 

369 

373 

308 

209 

149 

106 

229 

165 

114 

164 

197 

154 

126 

177 

128 

30 

ENVIRONMENTAL  MONITORING-US 

DOMESTIC 

AND  FOREIGN 

COl-1-1 

10 

45 

51 

26 

22 

18 

22 

8 

COl-1-2 

32 

71 

41 

Z_ 

C01-1-3 

1 

26 

62 

44 

23 

15  ' 

24 

30 

22 

15 

24 

21 

6 

COl-2-1 

13 

60 

68 

21 

14 

30 

' 10 

SUBTOTAL 

32 

71 

41 

8 

39 

122 

112 

44 

25 

69 

81 

62 

67 

52 

43 

14 

EARTH  AND  OCEAN  MONITORING 

4 

CD2-1-1 

16 

94 

137 

92 

100 

211 

284 

276 

192 

51 

SUBTOTAL 

16 

94 

137 

92 

100 

211 

284 

276 

192 

51 

EARTH  RESOURCES-US  DOMESTIC 

AND 

FOREIGN 

C03-1-1 

23 

54 

36 

23 

30 

42 

45 

46 

52 

63 

67 

49 

13 

C03-1-2 

25 

53 

18 

9 

16 

14 

17 

13 

16 

7 

/ C03-1-3 

6 

27 

62 

32 

23 

8 

C03-1-4 

6 

27 

62 

32 

23 

8 

C03-2-1 

25 

54 

19 

9 

10 

6 

26 

53 

19 

9 

18 

6 

12 

26 

8 

24 

50 

26 

15 

13 

15 

12 

15 

13 

15 

5 

6 

31 

64 

39 

7 

1 C03-2-6 

6 

27 

55 

19 

SUBTOTAL 

60 

134 

112 

135 

92 

72 

106 

167 

220 

264 

235 

170 

45 

NEATHER 

C04-1-2 

25 

61 

47 

34 

33 

33 

34 

33 

26 

10 

C04-1-3 

10 

44 

54 

38 

30 

30 

30 

31 

30 

22 

6 

C04-2-2 

1 

22 

43 

17 

1 

7 

14 

6 

1 

7 

14 

5 

2 

7 

15 

5 

C04-2-4 

6 

29 

59 

19 

6 

13 

22 

7 

6 

12 

23 

13 

12 

22 

7 

C04-2-5 

6 

29 

58 

25 

13 

21 

14 

11 

22 

13 

12 

22 

12 

13 

21 

6 

SUBTOTAL 

25 

61 

53 

70 

142 

160 

03 

71 

104 

111 

73 

50 

61 

89 

61 

57 

72 

34 

5 

US  DOMESTIC 

CPI-1-1 

19 

43 

31 

20 

21 

20 

21 

20 

21 

32 

49 

29 

16 

4 

SUBTOTAL 

19 

43 

31 

20 

21 

20 

21 

20 

21 

32 

49 

29 

16 

4 

FOREIGN 

Militt 

CP2-1-3 

17 

34 

13 

CP2-1-5 

16 

32 

12 

4 

9 

2 

4 

8 

CP2-1-6 

15 

31 

11 

5 

10 

3 

5 

9 

3 

Hi 

4 

CP2-1-7 

6 

14 

36 

17 

17 

32 

10 

10 

18 

12 

18 

11 

16 

mm 

mt 

11 

12 

3 

CP2-1-8 

6 

22 

40 

29 

12 

14 

• 3 

6 

14 

21 

17 

3 

7 

15 

22 

17 

3 

CP2-1-14 

13 

25 

10 

CP2-1-15 

5 

17 

12 

CP2-1-16 

21 

50 

39 

26 

27 

27 

27 

28 

25 

27 

27 

27 

28 

26 

19 

5 

SUBTOTAL 

42 

116 

169 

120 

83 

63 

63 

51 

63 

57 

69 

68 

59 

S3 

71 

63 

48 

ii 

TOTAL  PROGRAM  COSTS  GY  FISCAL  YEAR  THROUGH  1996 


(MILLIONS  OF  1977  DOLLARS ) 


1974  1975 

1976 

1977 

1978 

1979 

1980 

1981 

1982 

1983 

1904 

1905 

1906 

1907 

1968 

1969 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

OTHER  USERS  (CONTINUED) 

DISASTER  WARNING 
CSl-1-1 

(Jf. 

11 

J52_ 

34. 

7 

1 

12- 

2L. 

27 

7 

SUBTOTAL 

11 



46 

58 

36 

7 

1 

12 

31 

27 

7 

TRAFFIC  MANAGEMENT 

CS2-1-1 

12 

37 

64 

34 

5 

CS2-1-2 

UL 

39 

66 

TO 

5 

CSg-1-3 

6 

33 

65 

38 

6 

6 

17 

31 

zt 

6 

SUBTOTAL 

6 

33 

77 

75 

70 

46 

50 

85 

69 

31 

6 

SPACE  MANUFACTURING-US  DOMESTIC 

AND 

FOREIGN 

C 

CS3-1-1 

? 1 

2 

5 

5 

7 

8 

9 

10 

9 

10 

9 

10 

5 

CS 3-1-2 

1 

1 

2 

2 

CS3-1-3 

1 

1 

1 

1 

CS3-1-4 

/ 

1 

2 

4 

4 

3 

4 

6 

7 

7 

5 

1 

CS3-2-1 

1 

1 

2 

2 

2 

2 

3 

3 

4 

2 

T 

CS3-2-2 

1 

1 

2 

2 

CS3-2-3 

f 

- 

1 

1 

1 

1 

CS3-2-4 

1 

2 

4 

4 

3 

4 

6 

7 

7 

5 

1 

CS3-2-5 

1 

1 

2 

2 

* 

2 

--  2 

1 

1 

2 

2 

1 

1 

2 

1 

2 

SUBTOTAL 

1 

1 

2 

3 

• 3 

10 

11 

18 

21 

21 

23 

19 

25 

27. 

26 

21 

11 

2 

USERS  TOTAL 

1 

l 

OUTSIDE 

53 

253 

592 

883 

1020 

970 

1043 

1038 

1016 

',-96  9 

995 

970 

989 

1043 

1091 

1057 

1068 

893 

757 

496 

121 

ALL  PROGRAMS 
TOTAL 


53 


322  1135  2302  2983  3225  3651  6220  4727 


4 


26  4287  6772  5048  4685  6633  <4942  4933  4662  4778  3977  1091 


Appendix  IX 


Nominal  and  Optimistic  Budget 


\ 

Program  Cost  Summaries 


PAGE  BLANK  Not 


FILMED 


PROGRAM  COSTS 


SATELLITE  TRAFFIC  AND  COST  SUMMARY  THROUGH  1996  (MILLIONS  OF  197?  DOLLARS) 


SATELLITE 

NAME 

PAYLOAD 

TRAFFIC  EXP 

N R M D 

LAUNCH  VEHICLE  TRAFFIC 

IUS  TUS  5HTL 

RDTE 

PROGRAM 

PAYLOAD  COSTS 

JNV  OPS  LOSS  TOTAL 

COSTS 

LAUNCH 

INV 

VEHICLE 
OPS  LOSS 

COSTS 

TOTAL 

PROG 

TOTAL 

NASA  MISSIONS 

IHTERGOVERNHENT  LINKS 
MCI -1-1  3 2.1 

3,0 

167 

. 242  

. . 409. 

49 

49 

458 

IIC1-1-2 

3 

2.4 

3.0 

176 

312 

480 

54 

54 

542 

HC1-1-3 

3 

2.4 

3.0 

228 

346 

574 

54 

54 

628 

NCI -1-4 

2 

1.6 

2.0 

276 

279 

555 

36 

36 

591 

SUBTOTAL 

11 

a. 5 

U.O  

.347. 

.1179  .....  

'r\  KTiTTi 

193  ... 

193 

2219 

GOVERNMENT  TO 

PEOPLE  LINKS 

NC2-1-1 

3 

2.1 

3.0 

93 

90 

163 

49 

49 

232 

NC2-1-2 

1 

.9 

1.0 

381 

225 

606 

19 

19 

625 

SUBTOTAL 

A 

3.1 

4.0 

474 

315 

709 

60  .... 

.6.0 

057 

INTRAGOVERNMENT  LINKS 

NC4-1-1 

3 

2.4 

3.0 

276 

419 

695 

54 

54 

749 

NC4-1-2 

3 

2.4 

3.0 

335 

527 

862 

54 

54 

9X6 

NC4-2-1 

3 

2.4 

3.0 

167 

242 

409 

54 

54 

463 

NC4-2-2 

3 

2.4 

3.0 

276 

419 

695 

54 

- 

54 

749 

SUBTOTAL 

12 

9.6 

12.0 

1054 

1607 

2661 

216 

216 

2877 

PLANETARY 

NL1-1-1 

Z 

4.0 

75 

69 

144 

40 

48 

192 

NL1-1-2 

Z 

4.0 

82 

75 

157 

48 

48 

205 

^.NLl-l-S 

Z 

4.0 

2.0 

50 

35 

85 

50 

50 

135 

*.,NH-l-4 

A 

4.0 

4.0 

32 

50 

82 

64 

04 

166 

^NLl-I-5 

3 

3.0 

3.0 

56 

73 

129 

63 

63 

192 

* HL1-1-6 

1 

2,0 

1.0 

123 

57 

180 

25 

25 

205 

"VNL1-1-7 

2 

4.0 

61 

75 

156 

48 

48 

204 

NLl-1-6 

1 

1.0 

2.0 

70 

32 

102 

22 

22 

124 

NL1-1-9 

1 

1.0 

2.0 

51 

20 

71 

22 

22 

93 

NL1-I-10 

•1 

1.0 

2.0 

63 

27 

22 

22 

112 

NL1-1-1I 

1 

2.0 

30 

10 

40 

24 

24 

64 

NL1-1-12 

1 

3.0 

170 

89 

«.*  v £ 3 

39 

39 

298 

SUBTOTAL 

21 

33.0 

16.0 

883 

612 

495 

495 

1990 

LUNAR 

HL2-1-1 

1 

1.0 

34 

9 

43 

34 

3 

37 

80 

SUBTOTAL 

1 

1.0 

34 

9 

43 

34 

3 

37 

80 

EARTH  RESOURCES  MONITORING 

89 

223 

312 

9 

9 

321 

B9 

57 

133 

190 

9 

9 

199 

H 

4.0 

89 

153 

242 

66 

66 

308 

H 

53 

17 

70 

l 

X 

71 

N01-1-5 

.7 

1.0 

26 

8 

34 

16 

16 

50 

N01-1-6 

i 

.3 

1.0 

94 

43 

137 

18 

18 

155 

N01-1-7 

A 

4.0 

4.0 

96 

166 

262 

04 

04 

346 

NOl-1-6 

3 

2.4 

3.0 

36 

45 

81 

54 

54 

135 

NOl-2-1 

Xb 

1.5 

26 

118 

144 

22 

22 

166  " " 

SUBTOTAL 

41 

13.5 

13.0 

566 

906 

1472 

279 

279 

1751 

PROGRAM  COSTS 


SATELLITE  TRAFFIC  AMD  COST  SUMMARY  THROUGH  1996  ( MILLIONS  OF  1977  DOLLARS) 


SATELLITE 

NAME 

PAYLOAD 
TRAFTIC 
N R M 

EXP 

D 

LAUNCH  VEHICLE  TRAFFIC 

IUS  TUG  SHTL 

RDTE 

PROGRAlt 

PAYLOAD  COSTS 

INV  OPS  LOSS  TOTAL 

COSTS 

LAUNCH  VEHICLE 
INV  OPS  LOSS 

COSTS 

TOTAL 

PROG 

TOTAL 

NASA  (CONTINUED) 

ENVIRONMENTAL  MONITORING 

. ? 

T 13 

S3 

166 

3 

3 

169 

N02-1-2 

A 

.A 

- 

75 

123 

203 

6 

6 

209 

N02-1-3 

1 

,1 

69 

29 

98 

1 

1 

99 

N02-1-A 

A 

2.8 

A.O 

80 

139 

219 

66 

66 

285 

NOP -1-5 

1 

1 . 0 

1.0 

27 

o 

26 

2 1 

2 1 

5_Z — .. 

N02-2-1 

15 

1.5 

22 

22 

22 

N02-2-2 

15 

1.5 

22 

22 

22 

SUBTOTAL  41 

A^TRnDMYQTTQ 

7.5 

5.0 

36A 

358 

722 

1A1 

1A1 

863 

NPl-l-l 

3 

2.1 

88 

11A 

202 

31 

31 

233 

NP1-1-2 

A 

.A 

81 

1AA 

2 25 

6 

6 

231 

NP1-1-3 

A 

.A 

81 

1A0 

221 

6 

6 

227 

2 

2 . 0 

? . 0 

32 

22 

5A 

42 

A2 

96 __ 

NP1-1-A8 

2 

l.A 

2.0 

32 

23 

55 

33 

33 

80 

NP1-1-5 

3 

.3 

A1 

50 

91 

A 

4 

95 

NP1-1-6 

2 

.2 

62 

52 

11A 

3 

3 

117 

HP1-1-7 

2 

.1 

61 

50 

111 

1 

1 

112 

NPl-1-0 

2 

■Ml 

19 

1A 

33 

8 

8 

A1 

NP1-2-1 

15 

MM 

67 

67 

67 

HP1-2-2 

15 

A5 

A5 

A5 

NP1-2-3 

15 

■Ml 

22 

22 

22 

NPI-2-A 

1 

.2 

3 

3 

3 

SUBTOTAL 

70 

16.5 

6.0 

A97 

609 

1106 

271 

271 

1377 

SOLAR  TERRESTRIAL 

NP2-1-1 

7 

.7 

39 

101 

1A0 

10 

10 

150 

NP2-1-2 

1 

.1 

27 

7 

3A 

1 

■u 

NP2-1-3 

29 

7.9 

25.0 

23 

17A 

197 

123  2 

SCI 

NP2-1-A 

29 

21.  A 

22 

159 

181 

1A1 

NP2-1-5 

. 1 

.3 

112 

A9 

161 

A 

WKma 

NP2-2-1 

n 

1.1 

16 

NP2-2-2 

n 

2.2 

33 

■ 3 

NP2-2-3 

n 

3.3 

A9 

'|:4| 

NP2-2-A 

27 

16.2 

2A3 

SUBTOTAL 

127 

53.2 

25.0 

223 

A90 

713 

620  2 

622 

1335 

LITE  SCIENCES 

NP3-I-1 

5 

.5 

137 

31A 

A51 

7 

7 

A50 

NP3-1-2 

1 

.1 

137 

123 

260 

1 

1 

261 

NP3-2-1 

10 

HUMOi 

15 

15 

15 

NP3-2-2 

10 

.5 

7 

7 

7 

NP3-2-3 

10 

• .5 

7 

7 

7 

NP3-2-A 

1 

.1 

1 

1 

i 

NP3-3-X 

1 

.3 

200 

100 

300 

A 

A 

30A 

SUBTOTAL 

38 

3.0 

A7A 

537 

1011 

A 2 

A2 

1053 

— — 

I 


PROGRAM  COSTS 


SATELLITE  TRAFFIC  AMD  COST  SUMMARY  THROUGH  1996  (MILLIONS  OF  1977  DOLLARS) 


SATELLITE 

NAME 

PAYLOAD  LAUNCH  VEHICLE  TRAFFIC 

TRAFFIC  EXP  IUS  TUG  SKTL 

H R M 0 

ROTE 

PROGRAM 

PAYLOAD  COSTS 

INV  OPS  LOSS  TOTAL 

COSTS 

LAUNCH 

INV 

VEHICLE 
OPS  LOSS 

COSTS 

TOTAL 

PROG 

TOTAL 

• 

NASA  (CONTINUED) 

SPACE  PROCESSING-SPACE  STATION 

IS1-2-1 

1 .3 

200 

i no 

300 

4 

4_ 

304 

!UBTOTAL 

1 .3 

200 

100 

300 

4 

4 

304 

ORBITAL 

OPERATIONS 

1S3-1-1 

6 5.4 

200 

450 

650 

81 

81 

731 

153-1-2 

3 .6 

9 

9.. 

S 

1S3-1-3 

1.3 

100 

£0 

150 

4 

4 

154 

IS3-1-4 

6 .6 

9 

9 

9 

IS3-1-5 

1 .5 

7 

7 

7 

3 1.5 

zz 

22_ 

22 

1UBTOTAL 

£0  8.9 

300 

500 

800 

132 

132 

932 

SATELLITE  POWER 

IS4-1-1 

1 .1 

26 

10 

36 

1 

1 

37 

IS4-1-2 

1 .1 

49 

26 

75 

1 

I... 

76 

IS4-1-3 

3 2.1 

190 

418 

60S 

31 

31 

639 

SUBTOTAL 

5 2.3 

265 

454 

719 

33 

33 

752 

TOTAL 

IAS  A 

392  160.3  92.0 

6181 

13857 

2528 

5 

2533 

16390 

I 

IM 


PROGRAM  COSTS 


SATELLITE  TRAFFIC  AND  COST  SUMMARY  THROUGH  1996  (MILLIONS  OF  1977  DOLLARS) 


SATELLITE 

NAME 

PAYLOAD 
TRAFFIC 
N R M D 

EXP 

LAUNCH  VEHICLE  TRAFFIC 

IUS  TUG  SHTL 

RDTE 

PROGRAM 

PAYLOAD  COSTS 

INV  OPS  LOSS  TOTAL 

COSTS 

LAUNCH 

INV 

VEHICLE 
OPS  LOSS 

COSTS 

TOTAL 

PROG 

TOTAL 

OUTSIDE 

USERS 

( NON-NASA, NON-DOD) 

INTERNATIONAL 

COMMUNICATIONS 

CCl-1-1 

A 

A . 0 

151 

151 

7 A 



130_ 

255 

SUBTOTAL 

A 

■ 

A . 0 

151 

151 

7 A 

6 A 

138 

289 

US  DOMESTIC  COMMUNICATION 

CC2 -1-1 

11 

2.6 

11.0 

71 

271 

3A2 

62 

62 

AOA 

CC2-1-2 

1 

1.0 

53 

21 

7A 

Ifl 

__16 

3A 

_JL5.fi 

CC2-1-A 

2 

1.2 

1.0 

37 

36 

73 

1A 

1 

15 

88 

CC2-1-5 

1 

1.0 

A6 

18 

6A 

9 

1 

10 

7A 

CC2-1-6 

7 

l.A 

7.0 

A7 

127 

17A 

35 

35 

209 

CC2-1-7 

6 

1.2 

6.0 

37 

117 

30 

30 

CC2-1-8 

2 

.A 

2.0 

A6 

38 

8A 

10 

10 

9A 

CC2-1-9 

3 

.6 

3.0 

A1 

50 

91 

1A 

1A 

105 

CC2-1-11 

2 

l.A 

2.0 

76 

66 

1A2 

39 

39 

181 

CC2-1-12 

6 

A. A 

6.0 

alii 

362 

121 

UL 

483 

SUDTOTAL 

'll 

15.2 

38.0 

559 

96A 

1523 

352 

18 

370 

1893 

FOREIGN 

COMMUNICATION 

CC3-1-1 

2 

.A 

2.0 

AO 

33 

73 

10 

10 

83 

CC3-1-2 

A 

.8 

A . 0 

AA 

70 

11A 

2Ji— 

20 

13A  ...  _ 

CC3-1-A 

2 

.A 

2.0 

AO 

31 

71 

10 

10 

81 

CC3-1-5 

A 

.8 

A.O 

AO 

61 

101 

20 

20 

121 

CC3-1-6 

1 

1.0 

39 

13 

52 

9 

1 

10 

62 

CC3-1-10 

1 

.2 

1.0 

A2 

17 

59 

5 

5 

6A 

CC3-1-11 

1 

1.0 

20 

5 

25 

9 

1 

10 

35 

VCC3-1-12 

1 

.2 

1.0 

35 

11 

A6 

5 

5 

51 

| CC3-1-13 

2 

.A 

2.0 

AO 

31 

71 

10 

10 

81 

» CC3-1-1A 

A 

.8 

A.O 

A3 

68 

111 

20 

20 

131 

XCC3-1-16 

A 

.8 

A.O 

6A 

102 

166 

20 

20 

186 

CC3-1-1 7 

3 

.6 

3.0 

39 

A6 

85 

1A 

1A 

99 

CC3-1-18 

7 

l.A 

7.0 

A7 

119 

166 

35 

35 

201 

CC3-1-20 

2 

.A 

2.0 

38 

30 

68 

10 

10 

78 

CC3-1-21 

2 

• A 

2.0 

39 

31 

70 

10 

10 

80 

CC3-1-22 

3 

.6 

3.0 

A1 

A6  . 

89 

1A 

1A 

103 

CC3-1-23 

2 

.A 

2.0 

A 6 

38 

6A 

10 

10 

9A 

CC3-1-2A 

2 

.A 

2.0 

A8 

39 

87 

10 

10 

97 

CC3-1-26 

6 

1.2 

6.0 

67 

157 

22A 

30 

30 

25A 

CC3-1-28 

1 

.2 

1.0 

20 

5 

25 

5 

5. 

30 

CC3-1-30 

3 

l.A 

2.0 

A 6 

50 

* 10A 

AA 

3 

A7 

151 

CC3-1-32 

3 

.6 

3.0 

AO 

58 

106 

1A 

1A 

120 

CC3-1-33 

1 

.2 

1.0 

39 

13 

52 

5 

5 

57 

CC3-1-35 

3 

.6 

3.0 

67 

83 

150 

1A 

1A 

16A 

CC3-1-36 

3 

.6 

3.0 

AS 

A6 

91 

1A 

1A 

105 

CC3-1-37 

5 

1.0 

5.0 

67 

130 

197 

25 

25 

222 

CC3-1-38 

A 

.8 

A.O 

A1 

63 

10A 

20 

20 

12A 

CC3-1-39 

6 

1.2 

6.0 

70 

163 

2 33 

30 

30 

263 

CC3-1-A0 

A 

.8 

A.O 

A6 

73 

119 

20 

20 

139 

SUBTOTAL 

86 

19.6 

83.6 

1301 

16A2 

29A3 

A62 

5 

A67 

3A10 

PROGRAM  COSTS 


SATELLITE  TRAFFIC  AMD  COST  SUMMARY  THROUGH  1996  (MILLIONS  OF  1977  DOLLARS) 


SATELLITE 

NAME 

PAYLOAD 
TRAFFIC 
N R M 

EXP 

D 

LAUNCH  VEHICLE  TRAFFIC 

IUS  TUG  SHTl 

ROTE 

PROGRAM 

PAYLOAD  COSTS 

INV  OPS  LOSS  TOTAL 

COSTS 

LAUNCH 

INV 

1 VEHICLE 
OPS  LOSS 

COSTS 

TOTAL 

PROG 

TOTAL 

OTHER  USERS  (CONTINUED) 

ENVIRONMENTAL  MONITQRING-US 

DOMESTIC  AND  FOREIGN 

COl-1-1 

3 

.3 

82 

114 

m. 

6 



202 

COl-1-2 

3 

3.0 

52 

70 

122 

27 

2 

29 

151 

COl-2-1 

2 

.2 

108 

104 

212 

4 

4 

216 

SUBTOTAL 

S 

3.5 

242 

288 

530 

37 

2 

39 

569 

EARTH  ANO 

OCEAN  MONITORING 

coa-i-i 

6 

1.6 

137 

364 

501 

30 

30 

531 

SUBTOTAL 

6 

1.6 

137 

364 

501 

30 

30 

531 

EARTH  RESOURCES-US  DOMESTIC  AND  FOREIGN 

C03-1-1 

21 

1.8 

66 

34.... 

34 

5£3 

CQ3-2-1 

2 

.2 

65 

62 

127 

4 

4 

131 

C03-2-2 

2 

.2 

■ 66 

61 

127 

4 

4 

131 

C03-2-3 

1 

.1 

32 

12 

44 

2 

2 

46 

SUBTOTAL 

26 

2.3 

■fill 

578 

.4.4 

aflL. 

851 

HEATHER 

. 

CG4-1-2 

a 

S.O 

69 

211 

280 

16 

40 

56 

336 

CG4-1-3 

a 

.8 

84 

226 

310 

15 

15 

325 

C04-2-2 

A 

.8 

4.0 

55 

92 

147 

20 

20 

167 

SUBTOTAL 

20 

9.6 

4.0 

208 

529 

737 

51 

40 

91 

628 

\ 

A US  DOMESTIC 

'CPl-1-1 

9 

.9 

51 

166 

217 

17 

17 

234 

uKua TOTAL 

9 

.9 

51 

166 

217 

17 

17 

234 

' FOREIGN 

CP2-1-3 

1 

1.0 

40 

14 

54 

9 

1 

10 

64 

CP2-1-5 

3 

1,2  , 

36 

41 

77 

13 

1 

14 

91 

. CP2-1-6 

4 

-.4 

40 

62 

102 

3 

8 

110 

CP2-1-7 

8 

5.6 

8.0 

30 

77 

107 

* 155 

155 

262 

CP2-1-8 

7 

4.9 

7.0 

33 

82 

115 

136 

136 

251 

CP2-1-14 

1 

1.0 

29 

9 

38 

9 

1 

10 

48 

CP2-1-15 

1 

1.0 

19 

5 

24 

9 

1 

10 

34 

SUBTOTAL 

25 

15.1 

15.0 

227 

290 

517 

339 

343 

860 

USERS  TOTAL 

OUTSIDE 

225 

71.8 

140.0 

2954 

4972 

7926 

1406 

133 

1539 

9465 

ALL  PROGRAMS 


TOTAL 

913 

483.1 

355.0  - 

10368 

18708 

121 

29197 

7882 

425 

8307 

37504 

USERS 

OUTSIDE 

TOTAL 

225 

71.3 

140.0 

2954 

4972 

7926 

1406 

133 

1539 

9465 

A Tt 


PROGRAM  COSTS 


SATELLITE  TRAFFIC  AHO  COST  SUMMARY  THROUGH  199$  (MILLIONS  OF  1977  DOLLARS) 


SATELLITE 

NAME 

PAYLOAD 
TRAFFIC 
N R M D 

EXP 

LAUNCH  VEHICLE  TRAFFIC 

IUS  TUG  5MTL 

ROTE 

PROGRAM  COSTS 

PAYLOAD  COSTS  LAUNCH 

INV  OPS  LOSS  TOTAL  INV 

VEHICLE 
OPS  LOSS 

COSTS 

TOTAL 

PROG 

TOTAL 

NASA  MISSIONS 

INTERGGVERNHENT 
MC 1*1-1  I 

LINKS 

2.1 

3.0 

167 

242 

409 

82 

458 

1 

a 

tic  1 - X — z 

3 

2.4 

3.0 

176 

312 

468 

54 

54 

542 

6 ' 

NCI-1-3 

3 

2.4 

3.0 

228 

.346 

574 

54 

54 

6£8 

*5 

NCI -1-4 

2 

1.6 

2.0 

276 

279 

555 

36 

36 

591 

(Ml 

55 

SUBTOTAL 

11 

8.5 

11.0 

847 

1179 

fHFtWiS 

193 

193 

GOVERNMENT 

TO  PEOPLE  LINKS 

-g 

NC2-1-1 

3 

2.1 

3.0 

93 

90 

183 

49 

49 

232 

NC2-1-2 

1 

.9 

1.0 

381 

225 

606 

19 

19 

625 

m 

SUBTOTAL 

4 

3.0 

4.0 

474 

315 

789 

...  68 

68 

45-7 

PEOPLE  TO 

PEOPLE 

LINKS 

UJ 

n 

NC3-1-I 

4 

3.6 

4.0 

355 

717 

1072 

78 

70" 

1150 

s» 

NC3-1-2 

2 

1.8 

2.0 

411 

435 

84$ 

39 

39 

885 

2 

NC3-1-3 

2 

1.8 

2.0 

485 

559 

1044 

39 

39 

—P03 

SUBTOTAL 

8 

7.2 

8.0 

1251 

1711 

2962 

156 

156 

3118 

Z 

INTRA60VERMMEHT 

LINKS 

Q 

NC4-1-1 

3 

2.4 

3.0 

276 

419 

695 

54 

54 

749 

“4 

UC4-1-2 

3 

2.4 

3.0 

335 

527  

662 

54 

54 

916 

— — =ff 

MC4-2-1 

3 

2.4 

3.0 

167 

242 

409 

54 

54 

463 

(MM 

KM 

IC4-2-2 

3 

2.4 

3.0 

276 

419 

695 

54 

54 

749 

s 

SUBTOTAL 

12 

9.6 

12.0 

1054 

1607 

£661 

£16 

£16 

2877 

m 

ENTERTAINMEHT/COMMERCIAL  LINKS 

O 

ICS-i-l 

5 

4.0 

5.0 

293 

724 

1017 

90 

90 

1107 

(CS-I-2 

3 

2.7 

3.0 

385 

588 

973 

58 

58 

1031 

SUBTOTAL 

8 

6.7 

8.0 

678 

1312 

1990 

148 

148 

2133 

PLANETARY 

ILl-l-l 

2 

4.0 

75 

69 

144 

48 

48 

192 

111-1-2 

2 

4.0 

82 

75 

157 

48 

48 

205 

1U-1-3 

2 

4.0 

2.0 

50 

35 

85 

50 

50 

135 

IM-1-4 

4 

4.0 

4.0 

32 

50 

82 

84 

64 

166 

1L1-1-5 

3 

3.0 

3.0 

56 

73 

129 

63 

63 

192 

IL1-1-6 

1 

2.0 

1.0 

123 

57 

180 

£S 

25 

205 

1L1-1-7 

2 

4.0 

81 

75 

156 

48 

48 

204 

1 

■HlH 

2.0 

70 

32 

102 

22 

£2 

124 

11-1-9 

1 

1.0 

2.0 

51 

20 

71 

22 

22 

93 

Ll-X-IG 

1 

1.0 

2.0 

63 

27 

90 

22 

22 

112 

ll-l-ll 

1 

2.0 

33 

10 

40 

24 

24 

l 1-1-12 

1 

3.0 

170 

89 

259 

39 

39 

298 

UBTOTAL 

21 

33.0 

16.0 

883 

612 

1495 

495 

495 

1990 

LUNAR 

ta-i-i 

1 

1.0 

34 

9 

43 

34 

3 

37 

60 

UBTOTAL 

I 

1.0 

34 

9 

43 

34 

3 

37 

80 

K 

T~ 

<.  i 


PROGRAM  COSTS 


SATELLITE  TRAFFIC  AMD  COST  SUMMARY  THROUGH  1996  (MILLIONS  OF  1977  DOLLARS) 


SATELLITE 

NAME 

PAYLOAD 
TRAFFIC 
N R M 

EXP 

0 

LAUNCH  VEHICLE  TRAFFIC 

IUS  TUG  SHTL 

RDTE 

PROGRAM 

PAYLOAD  COSTS 

INV  OPS  LOSS  TOTAL 

COSTS 

LAUNCH  VEHICLE 
INV  OPS  LOSS 

COSTS 

TOTAL 

PROG 

TOTAL 

NASA  (CONTINUED) 

EARTH  RESOURCES  MONITORING 

NOl-1-1 

6 

.6 

89 

223 

312 

9 

2_ 

321 

NOl-1-2 

6 

.6 

57 

133 

190 

9 

9 

199 

NOl-1-3 

9 

2.6 

9.0 

69 

153 

292 

66 

66 

308 

MOl-1-9 

1 

.1 

53 

17 

70 

1 

1 

71 

1 

.7 

1.0 

26 

6 

39 

16 

16  _ 

5-Q 

NOl-I-6 

1 

.6 

1.0 

99 

93 

137 

18 

18 

155 

NOI-1-7 

9 

9.0 

96 

166 

262 

89 

89 

396 

NOl-1-8 

3 

2.9 

3.0 

36 

95 

81 

59 

59 

135 

NOl-2-1 

15 

1.5 

26 

118 

199 

22 

22 

166 

SUBTOTAL 

91 

13.5 

13.0 

566 

906 

1972 

279 

279 

1751 

ENVIRONMENTAL  MONITORING 

N02-1-1 

1 

.2 

113 

53 

166 

3 

3 

169 

N02-1-2 

9 

.9 

75 

128 

203 

6 

6 

209 

1 

.1 

69 

29 

98 

1 

1 

99 

9 

2.6 

9.0 

60 

139 

219 

66 

66 

285 

1 

1.0 

1.0 

27 

9 

36 

21 

21 

57 

IS 

1.5 

22 

22 

22 

N02-2-2 

15 

1.5 

£2 

22 

22 

. SUBTOTAL 

91 

7.5 

5.0 

369 

358 

722 

191 

191 

863 

O ASTROPHYSICS 

‘Nnpi-i-i 

3 

2.1 

88 

119 

202 

31 

31 

233 

' NP1-1-2 

9 

.9 

81 

199 

225 

6 

6 

231 

9 

.9 

81 

221 

6 

6 

227 

NP1-1-9A 

2 

2.0 

2.0 

32 

22 

59 

92 

92 

96 

NP1-1-9B 

2 

1.9 

2.0 

32 

23 

55 

33 

33 

68 

NP1-1-S 

3 

.3 

91 

50 

91 

9 

9 

95 

NP1-1-6 

2 

.2 

62 

52 

119 

3 

3 

117 

NP1-1-7 

2 

.1 

61 

50 

111 

1 

1 

112 

NP1-1-6 

2 

.9 

2.0 

19 

19 

- 33 

8 

8 

91 

NP1-2-1 

15 

9.5 

67 

67 

67 

NP1-2-2 

15 

3.0 

05 

95 

95 

NP1-2-3 

15 

1.5 

22 

22 

22 

NP1-2-9 

1 

.2 

3 

3 

3 

SUBTOFAL 

70 

16.5 

6.0 

997 

609 

1106 

271 

271 

1377 

SOLAR  TERRESTRIAL 

NP2-1-1 

7 

.7 

39 

101 

190 

10 

10 

150 

NP2-1-2 

1 

.1 

27 

7 

39 

1 

1 

35 

NP2-1-3 

29 

7.9 

25.6 

23 

179 

197 

123  2 

125 

322 

NP2-1-9 

29 

5.9 

22 

159 

181 

56  2 

58 

239 

NP2-1-5 

1 

.3 

112 

99 

161 

9 

9 

165 

NP2-2-1 

11 

1.1 

16 

16 

16 

RpgT^ 

ii 

2.2 

33 

33 

33 

NP2-2-3 

ii 

3.3 

99 

99 

99 

NP2-2-9 

27 

16.2 

293 

293 

293 

SUBTOTAL 

127 

37.2 

25.0 

223 

990 

713 

535  9 

539 

1252 

PROGRAM  COSTS 


SATELLITE  TRAFFIC  AND  COST  SUMMARY  THROUGH  1996  (MILLIONS  OF  1977  DOLLARS) 


SATELLITE 

PAYLOAD 

LAUNCH  VEHICLE  TRAFFIC 

PROGRAM  COSTS 

NAME 

TRAFFIC 

EXP  I US  TUG 

SMTL 

PAYLOAD  COSTS 

LAUNCH  VEHICLE 

COSTS 

PROG 

N R M 

D 

RDTE 

IHV 

OPS  LOSS  TOTAL 

1NV  OPS  LOSS 

TOTAL 

TOTAL 

NASA  (CONTINUED) 

LIFE  SCIENCES 

NP3-1-1 

5 

.5 

137 

316 

651 

7 

Z_ 

656  

HP3-1-2 

1 

.1 

137 

123 

260 

1 

1 

£61 

HP 3-2-1 

10 

1.0 

15 

15 

15 

NP3-2-2 

10 

.5 

7 

7 

7 

HP3-2-3 

10 

.5 

Z _ 

L_ 

' 7 

NP3-2-6 

1 

.1 

1 

1 

1 

NP3-3-1 

1 

.3 

200 

100 

300 

6 

6 

306 

SUBTOTAL 

3S 

3.0 

676 

537 

1011 

62 

62 

1053 

SPACE  PROCESSING-SPACE  STATION 

NS1-2-1 

I 

.3 

200 

100 

300 

6 

6 

306 

SUBTOTAL 

1 

.3 

200 

100 

300 

6 

6 

306 

5PACE  INDUSTRIALIZATION 

NSC-1-1 

1 

1.0 

2000 

1500 

3500 

23 

23 

3523 

NS2-1-2 

11 

11.0 

165 

165 

165 

NS2-1-3 

1 

12.0 

1650 

1230 

2880 

196 

196 

3076 

MS2-1-6 

8 

26.0 

312 

312 

312 

NS2-1-S 

1 

2.0 

65 

65 

65 

SUBTOTAL 

22 

50.0 

3650 

2730 

6300 

761 

761 

7121 

ORBITAL  OPERATIONS 

NS3-1-1 

6 

5.6 

200 

650 

650 

81 

61 

731 

NS3-1-2 

3 

.6 

9 

9 

9 

HS3-1-3 

I 

.3 

100 

50 

150 

6 

6 

156 

NS3-1-4 

6 

.6 

9 

9 

9 

NS3-I-5 

1 

.5 

7 

7 

7 

NS3-1-6 

3 

1.5 

22 

22 

22 

SUBTOTAL 

20 

0.9 

300 

500 

bob 

132 

132 

932 

SATELLITE 

POWER 

NS4-1-1 

1 

.1 

26 

10 

36 

1 

1 

37 

NSA-1-2 

1 

.1 

69 

26 

75 

1 

1 

76 

NS4-1-3 

1 

.7 

190 

139 

329 

10 

10 

339 

HS4-1-4 

10 

60.0 

515 

5125 

5660 

656 

656 

6296 

SUBTOTAL 

13 

60.9 

760 

5300 

6000 

666 

666 

6766 

TOTAL 

NASA 

638 

266.8  1CS.0 

12275 

10275 

30550 

6121  7 

6128 

36678 

\ 


PROGRAM  COSTS 


SATELLITE  TRAFFIC  AND  C05T  SUMMARY  THROUGH  1996  (MILLIONS  OF  1977  DOLLARS) 


SATELLITE 

NAME 

PAYLOAD 
TRAFFIC 
N R M 0 

EXP 

LAUNCH  VEHICLE  TRAFFIC 

IUS  TUG  SHTL 

RDTE 

PROGRAM 

PAYLOAD  COSTS 

INV  OPS  LOSS  TOTAL 

COSTS 

LAUNCH 

INV 

VEHICLE 
OPS  LOSS 

COSTS 

TOTAL 

PROG 

TOTAL 

OUTSIDE  USERS 

( NON-NASA, NON-DOD) 

INTERNATIONAL 
CCl-1-1  4 

COMMUNICATIONS 

'4.0 

151 

151 

74 

64 

138 

269 

lli-i-2  11  7.0 

CC1-1-3  10  6.0 

SUBTOTAL  £5  17.0 

US  DOMESTIC  COMMUNICATION 

11.0 

10.0 

21.0 

91 

102 

193 

349 

387 

887 

440 

489 

1080 

200 

175 

449 

64 

200 

175 

513 

640 

664 

1593 

CU2-1-1 

CC2-1-2 

CC2-1-3 

CC2-1-4 

11 

1 

0 

2 

2.6 

1.0 

5.0 

1.2 

11.0 

8.0 

1.0 

71 

53 

200 

37 

271 

21 

345 

36 

342 

74 

545 

73 

62 

18 

159 

14 

16 

1 

62 

34 

159 

15 

4 04 
108 
704 
88 

CC2-1-5 

CC2-1-6 

CC2-1-7 

CC2-1-Q 

1 

7 

6 

2 

1.0 

1.4 

1.2 

.4 

7.0 

6.0 
2.0 

46 

47 
37 
46 

18 

127 

80 

38 

64 

174 

117 

84 

9 

35 

30 

10 

1 

10 

35 

30 

10 

74 

209 

147 

94 

CC2-1-9 

CC2-1-10 

CC2-1-11 

CC2-1-12 

3 

9 

2 

6 

• 6 
6.6 

1.4 

4.4 

3.0 

9.0 

2.0 
6.0 

41 

100 

76 

105 

SO 

360 

66 

257 

91 
460 
142 
36  2 

14 

180 

39 

121 

14 

180 

39 

121 

105 

640 

181 

483 

CC2-1-13 

CC2-1-14 

SUBTOTAL 

FOREIGN 

1 

7 

66 

COMMUNICATION 

.2 

1.4 

29.2 

1.0 

7.0 

63.0 

48 

40 

947 

18 

97 

1784 

66 

137 

2731 

5 

35 

731 

18 

5 

35 

749 

71 

172 

3480 

CC3-1-1 

CC3-1-2 

CC3-1-4 

CC3-1-5 

1 

4 

2 
A 

.4 

.8 

.4 

.8 

2.0 

4.0 

2.0 
4.0 

40 

44 

40 

40 

33 

70 

31 

61 

73 

114 

71 

101 

10 

20 

10 

20 

10 

20 

10 

20 

83 

134 

81 

121 

CC3-1-7 

CC3-1-8 

CC3-1-9 

1 

6 

1 

A 

1.0 

1.2 

1.0 

2.8 

6.0 

4.0 

39 

40 
91 
91 

13 

66 

42 

152 

52 

126 

133 

243 

9 

30 

18 

77 

1 

16 

10 

30 

34 

77 

62 

156 

167 

320 

CL I— I U 

CC3-1-U 

CC3-1-12 

CC3-1-13 

1 

1 

1 

2 

.2 

1.0 

.2 

.4 

1.0 

1.0 

2.0 

42 

20 

35 

40 

17 

5 

11 

31 

59 

25 

46 

71 

5 

9 

5 

10 

1 

5 

10 

5 

10 

64 

35 

51 

81 

CC3-1-16 

CC3-1-17 

cci-i-ie 

4 

3 

7 

.6 

.8 

.6 

1.4 

4.0 

4.0 

3.0 

7.0 

43 

64 

39 

47 

68 

102 

46 

119 

111 

166 

85 

166 

20 

20 

14 

35 

20 

20 

14 

35 

i'5i 

186 

99 

201 

vl/J  X (m  U 

CC3-1-21 

CC3-1-22 

CC3-1-23 

2 

2 

3 

2 

.4 

.4 

.6 

.4 

2.0 

2.0 

3.0 

2.0 

38 

39 
41 
46 

30 

31 
46 
38 

68 

70 

89 

84 

10 

10 

14 

10 

10 

10 

14 

10 

78 

80 

103 

94 

CC3-1-26 

CC3-1-28 

CC3-1-30 

6 

1 

3 

. 4 
1.2 
.2 
1.4 

2.0 

6.0 

1.0 

2.0 

48 

67 

20 

46 

39 

157 

5 

58 

87 

224 

25 

104 

10 

30 

5 

44 

3 

10 

30 

5 

47 

97 

254 

30 

151 

CC3-1-33 

CC3-1-35 

1 

3 

. 6 
.2 
.6 

3. 0 

1.0 
3.0 

48 

39 

67 

58 

13 

83 

106 

52 

150 

14 

5 

14 

14 

5 

14 

120  

57 

164 

PROGRAM  COSTS 


SATELLITE  TRAFFIC  AMD  COST  SUMMARY  THROUGH  1996  (MILLIONS  OF  1977  DOLLARS) 


SATELLITE 

NAME 


PAYLOAO 
TRAFFIC 
N R M 0 


LAUNCH  VEHICLE  TRAFFIC 

I US  TUG  SHTL 


OTHER  USERS  (CONTINUED) 

FOREIGN  COf  IMUN I CATION  (CONT.  ) 

CC3-1-36  5 .J, 3J) 

CC3-1-37  T ~ “ — — — 

CC3-1-38  4 .6  4.0 

CC3-1-39  6 1.2  6.0 

CC3-1-40  4 .8  4.0 

"SUBTOTAL  97  2476  937o 

ENVIRONMENTAL  MONITORING-US  DOMESTIC  AND  FOREIGN 
COl-1-1  3 .3 

COl-1-2 3 TO 

C01-1-3  8 T76  oTo 

COl-2-1  2 .2 

SUBTOTAL  16  5.1  6.0 

EARTH  AND  OCEAN  MONITORING 
C02-1-1  18  476 

SUBTOTAL  10  4.6 

EARTH  RESOURCES-US  DOMESTIC  AND  FOREIGN 
C03-1-1  21  l.a 


C03-2-6  : 

SUBTOTAL  4c 

WEATHER 
C04-1-2  £ 

1- 3 

2- 2 
2-4 


SUBTOTAL  29 

US  DOMESTIC 
CPl-1-1  12 

SUBTOTAL  12 

FOREIGN 
CP2-1-3  1 

CP2-1-5  3 

CP2-1-6  4 

CP2-. 

CP2-1-6  7 

CP2-1-14  1 

CP2-1-1G  1 

CR2-i-T6  K 

SUBTOTAL  39 


PROGRAM  COSTS 
PAYLOAO  COSTS  LAUNCH  VEHICLE  COSTS  PROG 

RDTE  IHV  OPS  LOSS  TOTAL  INV  OPS  LOSS  TOTAL  TOTAL 


95  46 

67  130 


1523  1922 

62  114 

52  70 

60  206 
100  104 

310  494 

275  1091  ~ 

275  1091 

66  443 


180 

a 

8 

119 

39 

39 

119 

39 

39 

127 

4 

4 

592  1023 

69  211 

64  226 

55  92 

66  113 

66  136 

340  778 

101  222 
101  222 


39 

39 

147 

19 

19 

107 

197 

197 

1812 

16 

40 

56 

336 

PROGRAM  COSTS 


SATELLITE  TRAFFIC  AND  COST  SUMMARY  THROUGH  1996  (MILLIONS  OF  1977  DOLLARS! 


SATELLITE  PAYLOAD 

NAME  TRAFFIC  EXP 

N R M D 


OTHER  USERS  (CONTINUED! 


LAUNCH  VEHICLE  TRAFFIC 

IUS  TUG  SIITL 

ROTE 


PROGRAM  COSTS 

PAYLOAD  COSTS  LAUNCH  VEHICLE  COSTS  PROG 

INV  OPS  LOSS  TOTAL  INV  OPS  LOSS  TOTAL  TOTAL 


DISASTER  WARNING 
C51-1-I A 


.8 


4.0 


SUBTOTAL  4 .8  4.0 

TRAFFIC  MANAGEMENT 

csa-l-l  3 2.1  3.0 

CS2-1-2 3 2.1 3^0 


81 


135 


216 


01 

42 

47 


135 

52 

57 


216 

94 

104 


20 

20 


58 

58 


20 


20 

58 

50 


Jj-3<L 


236 


152 


coc-i-j  H Z.a  A.O 

SUBTOTAL  10  7.0  10.0 

SPACE  MANUFACTURING-US  DOMESTIC  AND  FOREIGN 
CS3-1-1  86  ‘ 4.8 

62  95 

151  204 

157 

355 

77 

193 

91 

77 

193 

91 

234 

548 

91 

LS3-1~2 

CS3-1-3 

CS3-1-4 

C53-2-1 

4 

2 

34 

20 

.3 

.2 

2.3 

1.2 

6 

4 

44 

23 

6 

4 

44 

23 

6 

4 

44 

23 

C53-2-2 

CS3-2-3 

CS3-2-4 

CS3-2-5 

5 

2 

34 

12 

.3 

.2 

2.3 

1.2 

6 

4 

44 

23 

6 

4 

44 

23 

6 

4 

44 

23 

SUBTOTAL 

199 

12.8 

245 

245 

245 

USERS  TOTAL 

V 

OUTSIDE 

557 

155.4 

234.0 

4793  9074 

13867 

3295 

157 

3452 

17319 

ALL  PROGRAMS 

TOTAL 

863.2 

515.0 

20928  39367  121 

60416 

13990 

456 

14446 

74862 

